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INCE the deseription by Stanbury 
and Hedge’ in 1950 of a family of 
goitrous eretins in whom there was 
a defect in 
numerous instances of hypothyroid- 


thyroxine synthesis, 
ism associated with goiter and defects 
in thyroid metabolism have been re- 
The been 
essentially of the following types: in- 
ability of the thyroid gland to bind 


ported.2-!* defects have 


tyrosine’ 2, 7, 13. 
the 


thyroid due to failure of the normal 


inorganic iodine to 


loss of hormone preeursors from 


process of deshalogenation of mono- 


15,16. and a 


and diiodotyrosine® ** 
failure of coupling of diiodotyrosine."’ 
Outstanding among this group of pa- 
tients has been the familial incidence 
and the great variation in severity of 
the hypothyroidism. 

Greer'® has stated that similar but 
mild 
might well account in many instances 


defects in thyroxine synthesis 
for the occurrence of simple nontoxic 
goiter. He that thyroid 
function in such a mild defect might 


suggested 
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well be compensated for by increased 
stimulation of the thyroid with thy- 
rotropin but aecompanied by goiter 
formation. He 
that 
nontoxic goiter there is no correlation 
the and 
etiologic factor; that exogenously ad- 


further pointed out 
in a majority of patients with 
between goiter any known 
ministered thyroid hormone causes re- 
gression of many nontoxie goiters; 
and that there is a high familial inei- 
denee of sporadic¢ nontoxie goiters. 
We have recently studied a family 
of six Negro children, four of whom 
had goiter. All of the goitrous mem- 
bers of the family were euthyroid as 
determined by both elinieal and labo- 
ratory studies. The voungest member 
of the family was found to have a 
goiter at birth and has been followed 
for the past two and one-half years. 
all of 


the family 


It has been demonstrated that 
the goitrous members of 
have defeets in thyroxine synthesis. 

The following deals with a deserip- 
tion and the data obtained from stud- 
ies done on both the goitrous and the 
nongoitrous members of this family. 








CASE HISTORIES AND METHODS 


The mother and father of the chil- 
dren in this study were unrelated 
Negroes who had always resided in 
South Texas. They were both 38 
years old and in good general health. 
Neither has had any known thyroid 
enlargement. The mother enjoyed ex- 
cellent health throughout all of her 
pregnancies, requiring no medications 
other than routine vitamins and iron. 
The diet of the family was typical for 
the area and contained no known 
goitrogens. Seven uncomplicated preg- 
nancies had resulted in seven full-term 
infants. Four of these children were 
goitrous and two were not. One child 
died accidentally at the age of 2 
months. 

The children’s maternal great-aunt 
had a large asymptomatic goiter for 
many years prior to her death at 70 
years of age. A maternal unele had 
a goiter removed at the age of 26 be- 
cause it was eausing ‘‘choking 
spells.’’ The goitrous siblings were 
as follows: 


B. M. T., a 15%-year-old girl in 
whom a goiter was first noted at 14 
years of age, had always been euthyroid 
and had had normal menses since the 
age of 1l. The goiter had gradually 
inereased in size. When first seen by 
us, She was a normal adolescent with 
a diffuse moderately enlarged, soft, 
symmetrical, nonnodular thyroid. 

D. T. and J. T. were 11%- and 714- 
year-old girls, respectively, in whom 
small goiters appeared at an unknown 
age. They were euthyroid children 
with small, soft, symmetrical, non- 
nodular goiters. 

L. T., a 28-month-old boy with a 
birth weight of 6 pounds 8 ounces, 
was noted to have a goiter at birth. 
His pulse, blood pressure, activity, 
and weight gain in the neonatal pe- 
riod were completely normal. There 
was no exophthalmus. Subsequent 
periodic observations revealed no 


physical abnormalities other than per- 
sistent yet variable size of the goiter 
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and frequent mild to severe upper 
respiratory infections. On repeated 
occasions the goiter was noted to be 
largest during the acute infections, 
with diminished size during periods 
of good health. 

This child had shown no deviation 
from a normal growth and develop- 
mental pattern. The general well- 
being ineluding activity, appetite, 
bowel habits, and disposition had re- 
mained completely normal. Other 
than the goiter, chronic nasal obstrue- 
tion, and hypertrophied tonsils, the 
physical examination was normal in 
all respects. 

At the time studied, this normal- 
appearing 28-month-old Negro boy 
had a normal height age with normal 
proportions. He was active and had 
average intelligence. There were 
twenty well-formed nonearious teeth. 
The skin was smooth, warm, and soft. 
There was a diffuse enlargement of 
the thyroid which was about six 
times normal size. The left lobe was 
slightly larger than the right, but the 
entire gland was smooth, soft, and 
nonnodular. There was no thrill or 
bruit. Repeated determinations of 
the bone age, serum cholesterol con- 
centrations, and alkaline phosphatase 
levels have been normal. Studies of 
stable and radioiodine metabolism 
will be given in detail. 

J. T. and C. T., 9- and 41% year-old- 
boys, were the nongoitrous siblings in 
this family. 

Determinations of the _protein- 
bound iodine and butanol-extractable 
iodine were performed at various in- 
tervals on patients L. T. and B. M. 
T.** The thyroidal uptake of I'** was 
determined on some of the goitrous 
siblings. 

The effect of potassium thiocyanate 
on the retention of accumulated io- 
dine by the thyroid was studied by 
administering tracer amounts of [™ 


performed by Bio 


Calif. 


were 
Los Angeles, 


*Determinations 
Science Laboratories, 
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3 to 4 hours prior to the oral admin- 
istration of potassium thiocyanate in 
doses of 0.75 to2 Gm. The uptake of 
I'S! was calculated immediately before 
giving thiocyanate, and _ external 
counting was done at frequent inter- 
vals up to 90 minutes after the dose 
was given. 

In two members of the family (L. 
T. and B. M. T.) chromatography of 
the plasma was done after adminis- 
tration of [* aeeording to the 
method of Stanbury.* Acid butanol 
extracts, to which carrier amounts of 
and tri- 
iodothyronine had been added, were 
applied to Whatman No. 1 filter pa- 
and developed for 24 hours 
a dioxane-butanol-ammonia 
After the carrier had been 
located on the paper by spraying with 
diazotized sulfanilie acid, the paper 
was cut into 1 em. strips and these 


diiodotyrosine, thyroxine, 


per strips 
by use of 


system. 


were counted in a well-type scintilla- 
tion counter. 

Samples of plasma obtained from 
B. M. T. at various intervals after ad- 
ministration of I'** were first ex- 
tracted acid butanol, then 
washed three times with 4 N sodium 
hydroxide containing 5 per cent so- 
dium carbonate in a manner similar 
to the method for determining bu- 
tanol-extractable iodine.*® Carrier di- 
iodotyrosine and thyroxine’ were 
added prior to the alkaline wash. 
The radioactivity of the alkaline-sol- 
uble and_ butanol-soluble fractions 
was compared to the total activity 
prior to fractionation. The butanol- 
soluble fraction was neutralized with 
40 per cent sulfurie acid and chro- 
matographed in the butanol-dioxane- 
ammonia The carrier thy- 


with 


system. 





FAMILIAL GOITER 131 


the cut 


into 5 em. strips; and these counted 


located ; 


roxine was paper 


in a well-type scintillation counter. 
RESULTS 


I'** Uptake Studies. 
studies were done on patient L. T. be- 


Five uptake 


ginning at 26 days of life (Fig. 1). It 
ean be seen that there was a progres- 
sive increase in the 24-hour uptake of 
iodine until 234. when there 
was a decrease and even a reversal of 


years, 


the 6-hour as compared to the 24- 
hour uptake. It may also be seen that 
although at 2%. years there was a 
decrease in the 24-hour uptake, when- 
ever determined, there was a marked 
avidity of the thyroid to trap P™. 


[_] 6 Hours 


BB 24 Hours 


100 r- 
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Fig. 1.—Six- and twenty-four-hour uptake 
of I! by the thyroid of the youngest sibling, 
L. T., who had a congenital goiter. 

On two occasions I'*! uptake studies 
done on patient B. M. T. The 
initial uptake was 78 per cent at 6 
hours and 75 per cent at 24 hours; 
the second, done two months later, 
was 62 per cent and 96 per cent at 6 
and 24 hours, respectively. 

PBI and BEI Studies.—The results 
of the protein-bound iodine and bu- 
tanol-extractable iodine studies on pa- 
tient L. T. may be seen in Fig. 2. The 
protein-bound iodine concentrations 
were at all times well above the upper 


were 
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(5 wg per cent) ex- 
the 


may 


normal 
the 
was 8.5 per 
that on the 
butanol-extractable 


limit of 
instance when 


cent. It 


cept in last 


value 


ug” 
i 


be seen two oceasions 


when iodine de- 


terminations were done, the resultant 
values were well within the range of 
per cent). It 


normal (3.5 to 6.5 pg 


was originally felt that the elevated 








values of the PBI in the first weeks 
of life were in aeecordanee with the 
normal findings of others.*° 
ug % * PBI 
i3e x BE! 
ite 
a Xe 
IF bis 
“e 
7 
an ay 
Dp hiclinntinlinall 1 ey eee ak: 
0123 4 8 12 2 3 
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AGE 


Fig. 2.—Chemical protein-bound iodine 
(PBL) and butanol-extractable iodine (BEI) 


determinations on patient L. T. from 1 week 
to 2% years of age. 

Determinations of the  protein- 
bound iodine were obtained on pa- 


on three occasions. The 


tient B. M. T. 


5.1, 5.7, and 7.6 pg 
At the time that 
the latter value was obtained, the bu- 


iodine was 4.8 


values were per 


cent, respectively. 
tanol-extraetable peg 
per cent. 

Although few determinations of bu- 
iodine were made 
simultaneously with total 
bound iodine in these two patients, 


tanol-extractable 
protein- 
an average disparity of 3.2 
observed. This 
maximal difference in normal individ- 


was 


ug 
value is above the 
uais.*® * 

Thiocyanate Studies.—Thioevanate 
studies were performed on 5 members 
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of this family group; the 4 siblings 
with goiters all demonstrated a re- 
lease of thyroidal ['*' when oral po- 
tassium thiocyanate was administered. 
Patient L. T. (Fig. 3) had 60 per cent 
thyroidal retention of a tracer dose 
of radioiodine after 3 hours. Follow- 
ing 1.0 Gm. of oral KSCN the aecu- 
mulated thyroidal I'** decreased to 20 
per cent in the subsequent 75 minutes. 
B. M. T. (Fig. 4) accumulated 93 per 


L.T., 2 YRS. 
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Fig. 3.—The effect of 1 Gm. of orally ad- 
ministered KSCN on the thyroid retention of 
a tracer dose (1 ac) of accumulated I™ in 
patient L. T. at the age of 2 years. 
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Fig. 4.—The effect of 2 Gm. of orally ad- 


ministered KSCN on the thyroid retention of 
a tracer dose of accumulated I™ in the oldest 
goitrous sibling, B. M. T., at the age of 15% 
years. 
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eent of the administered radioiodine 
in 3 hours and showed a decrease of 
11 per cent of the radioiodine reten- 
tion 90 minutes following 2 Gm. of 
KSCN. The other two siblings with 
small goiters (Fig. 5) showed slight 
but definite discharge of thyroidal 
['** following a 1 Gm. dose of thio- 


eyanate. C. T., the nongoitrous sib- 
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Fig. 5.—The effect of 1 Gm. of KSCN on 
the accumulated I™ in the thyroids of the 
2 siblings with small goiters. 
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Fig. 6.—The effect of thiocyanate admin- 
istration on the accumulated I in the 
thyroid of a nongoitrous sibling, C. T., aged 


4% 


years. 
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ling (Fig. 6), failed to show the phe- 
nomenon of thyroidal I'*' release fol- 
lowing administration of KSCN. 
Chromatographic Studies and Pro- 
tein-Bound I'*! Fractionation.—At 28 
months of age, patient L. T. was given 
50 pe of I'', and 5 ml. samples of 


plasma were obtained at 4, 8, 12, 24, 


and 30 hours. These samples were 
chromatographed on paper in the bu- 


At 4 


‘adioactivity was detected in 


tanol-dioxane-ammonia system. 
hours, 
the carrier thyroxine spot and ap- 
peared to be present in 
amounts in the remainder of the chro- 
matographs. Radioactivity in the ear- 
rier triiodothyronine spots was not 
found with certainty at 8 hours but 
found in the 12- and 24-hour 
chromatograms. 


increasing 


was 


Although there was proportionately 
more radioactivity in the thyroxine 
spots than in the triiodothyronine 
spots, their specific activity was not 
estimated. In none of the chromato- 
graphs was significant radioactivity 
found in the earrier diiodotyrosine or 
monoiodotyrosine spots. 

Patient B. M. T. was given 200 pe 
[?31, 
tained at 4, 18, and 24 hours. Dupli- 
cate chromatographs were run on 2 


and samples of plasma were ob- 


ml. aliquots of plasma in the butanol- 
dioxane-ammonia system. The results 
of these chromatographs were in ac- 
cordance with those of patient L. T. 
An 18-hour of the 
acid butanol extract of the plasma 
from B. M. T. is demonstrated in Fig. 


chromatograph 


Before these samples were chro- 
matographed, the amount of radio- 
activity in the dried residue of the 
acid butanol extracts was determined. 
Activity of the residues after alkaline 
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partition are shown in Fig. 8. Devel- licles of essentially two types. Some 
opment and counting of the chroma- of the follicles were lined by euboidal 


these 
Other 
follicles were lined by low, flattened 


the butanol-soluble frae- epithelium and the lumina of 


tion revealed significant radioactivity 


tograms of 
follicles were free of colloid. 
only in the thyroxine and triiodothy- 
ronine areas. 
Histopathology. 
thyroid glands of 


and L. T. 


Silverman needle. 


euboidal epithelium and _ contained 
dark-staining material in the lumina, 
giving the appearance of inspissated 
eolloid. 
made up of poorly cellular collagen. 

Results of Therapy With Desiccated 
Thyroid.—Patient L. T. was started on 
desiccated thyroid in doses of 60 mg. 


Biopsies of the 
patients B. M. T. 
were attempted by use of a The interfollicular tissue was 
The procedure was 


Fig. 


10 reveals that the tissue was made of 


suecessful only in patient a E 


compactly arranged irregular-sized fol- 
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Fig. 7.—The labeled components of 2 ml. of serum from B. M, T. 18 hours after administra- 
tion of 200 ze LP, The ordinate is in net counts per centimeter of paper strip. The abscissa 
is in cen.imeters from the origin of the chromatogram. The solvent front is indicated by 
the arrow T: = mono-iodotyrosine; T: = tri-iodothyronine; Ts = thy- 
roxine; I lodide, 


di-iodotyrosine; Ts; = 


1400 


1200 
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daily; after two months of this ther- 


apy there was a marked reduction in 


thyroid size. Patient B. M. T., al- 
though receiving 120 mg. of desie- 
eated thyroid, has been on therapy 


evaluate a 
The 


siblings with goiters were not treated. 


to 


change in thyroid size. 


too short a_ period 


other 
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peated observations and laboratory 
data failed to reveal any evidence of 
hypothyroidism in these children. 

¥y 


marked 


The younger sibling, L. had a 


congenital goiter and a re- 


lease of accumulated radioiodine fol- 
administration 


lowing thiocyanate 


(Fig. 3), and it is possible that in la- 





Fig. 9.—Section of thyroid obtained from patient L. T. by needle biopsy. 


(Hematoxylin and 


eosin stain.) 


DISCUSSION 


The foregoing data show that the 
four goitrous siblings of this family 
have a familial defect in the ability 
of the thyroid to organically bind io- 
dine. However, unlike the goitrous 
eretins previously described with this 
same defect, the thyroids of these 
children were able to synthesize ade- 
quate amounts of thyroxine under in- 
creased stimulation with thyrotropin 
Re- 


and subsequent goiter formation. 





ter life thyroxine synthesis might be 
inadequate to maintain his euthyroid 
On the other hand, B. M. T., 
who developed a large goiter at the 


state. 


age of 14, had a similar defect in syn- 
thesis, but had established a normal 
menarche when first studied at 1514 
years of age. 

The other siblings, D. T. and J. T., 
who had small goiters, demonstrated 
only slight but definite release of ae. 
eumulated radioiodine after thiocya- 
nate administration (Fig. 5). 
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Apparently not all of the siblings 


manifested this inborn error of me- 


tabolism, since C. T., a nongoitrous 


male sibling, showed no release of 
I'** when thiocyanate was adminis- 
tered. 

An interesting observation in pa- 
tient L. 


roid size which occurred from time to 


T. was the variation in thy- 


time. During infections his thyroid 
would inerease in size, suggesting 


either an inereased need for thyroid 
hormone or further interference with 
thyroid function as a result of the in- 
feetious process. The other goitrous 
siblings did not demonstrate this vari- 
ation in thyroid size. 

It should be pointed out that the 
two siblings with large goiters had 
accumulations of 
thyroidal radioiodine after 
administration of I'** (60 and 93 per 
cent), whereas the two siblings with 
small goiters had normal 3-hour up- 
takes of I'* during the thiocyanate 


abnormally high 


3 hours 


studies. 

Further proof of adequate thyrox- 
ine synthesis was the normal values 
the butanol-extractable iodine 
found in patients L. T. and B. M. T. 
In L. T. the protein-bound iodine was 
constantly 


for 


elevated above normal. 
In both patients there was a disparity 
between the PBI and BEI when they 
were measured simultaneously. These 
findings have been reported as oceur- 
ring in patients with struma lympho- 
matosa**> 24 patient with 
goiter and myxedema following pro- 
The 
studies presented here failed to elar- 
ify further the nature of this iodin- 
ated protein complex which contrib- 
utes to the fraction not 
with butanol. 


and in a 


longed iodine administration.** 


extractable 
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It should be pointed out that this 
discrepancy in PBI-BEI has not been 
demonstrated in goitrous cretins with 
this same defect because the protein- 
bound have 
been extremely low in those in whom 


iodine concentrations 
it has been determined.’ * * 

It is felt that the chromatographic 
studies as well as the fractionation 
procedures clearly demonstrated the 
presence of labeled thyroxine in the 
plasma of the two patients studied. 
Quantitatively it is impossible to say 
whether the amounts found were nor- 
mal; however, in view of the normal 
butanol-extractable iodine 
might be assumed that the levels of 
thyroxine Although 
not demonstrated certainty, 
there was a suggestion of a delay in 


levels, it 


normal. 
with 


were 


the appearance of labeled thyroxine 
in both patients. 
gestion of increased counts in the di- 
iodotyrosine spot in one of the chro- 
matograms (Fig. 7), but this was not 
found in the other chromatograms 
and was considered to be an artifact. 


There was a sug- 


The histologic appearance of the 
thyroid of patient L. T. 
that some of the follicles were hyper- 


suggested 


functioning and some were nonfune- 
tional. The histopathology differed 
from that found in goitrous cretins 
with identical defects in organie bind- 
ing of iodine in that there were no 
areas of adenoma, colloid cysts, fibro- 
sis, or necrosis.» ** One may specu- 
late that these goitrous ecretins were 
under more intense stimulation with 
thyrotropin and the duration of stim- 
ulation had been a factor in the pro- 
duction of these findings. It is of in- 


terest that when the biopsy material 
from patient L. T. was compared with 
that from a euthyroid child with a 
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large goiter having a different defect 
in synthesis, the histopathology of 


the two was identieal. 


SUMMARY 
A family of six Negro children, 
four of whom had goiters, has been 
described. The children 
were found to have a defect in or- 


goitrous 


ganie binding of iodine, as shown by 
the release of thyroidal radioiodine 
after the administration of potassium 
thiocyanate. Of great interest 
the fact that these children have re- 
euthyroid as determined by 


was 


mained 
clinical 
Studies of thyroid metabolism have 
been presented and the histopathol- 
ogy of a thyroid biopsy from one of 


and laboratory observations. 


the children has been described. 

It was coneluded that this family 
of goitrous children clearly demon- 
‘simple’’ non- 


‘ ” 


strated examples of 
toxic goiter due to an intrinsic meta- 
bolic defect in thyroxine synthesis. 


We wish to express our thanks to Dr. C. 
T. Teng and Mr. W. D. West for their aid 
in carrying out the I'31 studies and to Miss 
Dolores Rubin for invaluable technical as- 
sistance. 
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Infant Mortality Statistics 


“It will be perceived that these ‘stillborn and premature birth’ interments number equal 
to one-fifth of the entire infant mortality of the last half century, and hence ought not to be 
overlooked in any estimate made upon this subject. Apart, however, from their numbers, they 
must be ineluded for another and a weightier reason, since the causes of mortality among 
children of tender age are, in a multitude of cases, to be found only by extending our inquiries 
to their intra-uterine life, and the physiological state of the parents, but especially the sanitary 
condition of the mothers, their hygienic and moral habits and circumstances. Nothing can 
be more certain than that the viability of the infant after birth, and its tenacity of life, 
depend very greatly upon the condition, circumstances, habits, and health, of the parents, 
particularly those of the mothers, during every period of pregnancy; and hence, pathological 
and demoralizing agencies, operating upon parents in reproduction, and during utero-gestation, 
are often the sources of ‘premature birth and stillborn’ cases, but not less the cause of early 
death in their offspring after birth, and resulting in a vast proportion of the infant mortality 
so sadly and so universally deplored. These considerations may suffice to justify our plea 
for including the stillborn interments among the victims of infant mortality.” 


FroM A REVIEW OF Dr. D. M. REESE'S ARTICLE IN THE TRANSACTIONS OF THE A. M. A,, 
Vol. X. Svo., pp. 676, Philadelphia, 1857. 

















A STUDY OF PATHOLOGY OF STILLBIRTHS AND NEONATAL 


DEATHS IN SOUTH INDIA 
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HIS paper represents a study of 

the pathology of stillbirths and the 
newborn infant as seen in the necropsy 
material in the pathology department 
of the Christian Medical College Hos- 
pital, Vellore. The material is from 
all the necropsy examinations done in 
eases of stillbirths and neonatal deaths 
in the years 1951 to 1955 inelusive. 
For the purposes of this study we have 
included infants dying up to 3 months 
of age as neonatal deaths. Though 
this differs from the generally accepted 
statistical definition, it does help to 
give a broader picture of the problems 
of infant mortality. 

Studies of this type are indicated in 
view of the high infant mortality rate 
in India. According to Chandrasek- 
har,' of all babies born nearly one-fifth 
die within the first year of life and 
about one-tenth within the first month. 
In 1955 the infant mortality for the 
North Areot District in which Vellore 
is situated was 120.22 per 1,000. Coin- 
cident with the advances in family 
planning is quite naturally an interest 
in lowering infant mortality. 

The Christian Medical College Hos- 
pital is a teaching general hospital of 
about 600 beds. This includes a ma- 
iernity and pediatric service. About 
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98 per cent of the patients are from 
South India, and these 
general the lower middle class of the 
population. During the five-year 
period of study there were 215 post- 


represent in 


mortem examinations in eases of still- 
births and neonatal deaths, defined as 
stated above. During this same period 
there were in the hospital 562 still- 
births and 423 babies dying in the first 
3 months of life (382 in the first 28 
days). Thus neeropsy examinations 
were performed in 36 per cent of the 
neonatal deaths and in 11 per cent of 
the stillbirths. In studying the ma- 
terial, we have organized the eases ae- 
cording to both morbid anatomy and 
clinicopathologie correlation. It is 
difficult to arrive at an entirely satis- 
factory arrangement, and the one we 
have used is one of convenience, in 
which we have listed the eases (Table 
I) under the principal or predominant 
pathologie lesion which in most in- 
stances was at least the principal cause 
of death. In the event that there was 
a specific pathologie entity such as 
congenital malformation, we have for 
purposes of summarizing placed the 
ease under this specifie pathologie le- 
sion even though there may be another 
lesion such as pneumonia which ac- 


tually caused death. 


STILLBIRTHS 
The first 37 patients noted in Table 
I represent a group in which there was 
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TABLE I 


Antenatal and intranatal deaths (still 
births) including anoxia but exclud 
ing specific entities 37 
Stillbirths listed under specific lesions, 
24) 

Prematurity (exclusive of specific lesions 


except anoxia 29 
Pneumonia (primary lesions) 45 
(Associated with other lesions, 20) 

Miscellaneous respiratory pathology 10 
Other infections 28 
Intracranial hemorrhage + 

Congenital abnormalities (other than in- 
significant incidental anomalies 31 
Miscellaneous 13 
Total 215 


no significant pathologie lesion except 
for inereased aspirated vernix or pete- 
chial (or larger) hemorrhages through- 
out the viscera but especially in the 
subpericardial and subpleural areas. 
the 37 weighed under 


Seventeen of 


2,500 grams. This stillbirth group is 
one in which elinieopathologie correla- 
tion would seem to be even more es- 
sential than in any other group of this 


study. 
TABLE II STILLBIRTHS 

No specific lesion other than anoxia 37 
Macerated 12 
Excessive vernix in lungs 14 
Petechial hemorrhages in organs 12 
Maternal cause for asphyxia 15 
Toxemia of mother + 


As seen in Table IT there was evi- 
in the majority, 
taking the clinical history as well as 
and 
pulmonary vernix as evidence of an- 
intranatal The 
presence of excessive vernix is admit- 
tedly a subjective finding, but in study- 
ing the lungs there were 14 in which 


denee of asphyxia 


petechial hemorrhage increased 


tenatal or anoxia. 


there was an excessive amount of am- 
Several 
might to 

For evidence of pete- 
chial hemorrhages we have had to rely 
in 


niotie debris present. more 


showed what be said be a 


slight inerease. 


the autopsy protocols which, 


on 
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some cases, were not in as complete 
detail in this regard as might be de- 
sired; and we did not find it possible 
to distinguish the size of the petechiae 
or eechymoses from the written de- 
scription. As regards maternal his- 
tory, we found that in 15 eases there 
was clinical evidence for anoxia. This 
group ineludes such conditions 
ruptured uterus, ante-partum hemor- 
rhage, prolapsed cord, difficult labor, 
and others. 


as 


Twelve infants were definitely mae- 
erated and of these there was 
excessive vernix in the potential air 
Four the had 
definite evidence of toxemia of preg- 
nancy. In the stillborn infants born 
to the 4+ patients with toxemia, 2 were 
fetuses. Altogether there 
out the 37 which 
showed anoxia if we consider one or 


in 5 


spaces. of mothers 


macerated 
were 29 eases of 
more of the following items as indiea- 
(1) 


cessive vernix aspirate in lungs; (2) 


tive of anoxia or asphyxia: ex- 
petechial hemorrhages in the viscera; 
(3) a maternal or birth history con- 
sistent with asphyxia. 

In addition to these 37 stillbirths 
there were 24 more eases of stillbirth, 
which we have listed, however, in sepa- 
rate categories because of pathologic 
lesions of a specific nature. In 8 eases 
there intracranial hemor- 
rhage and hence these are described 
in that section. There were 4 cases 
with a_ well-developed pneumonia. 
There were also 6 cases with congenital 
defects. One of these was an inter- 
ventricular septal defect, and though 
the heart lesion cannot explain the 
antenatal death, we have listed it with 
the congenital heart lesions. Three of 
the eases of congenital syphilis which 
we studied as well as a ease of full-term 
abdominal pregnancy were stillbirths. 


was some 











HADLEY ET AL.: PATHOLOGY 
PREMATURITY 

This perhaps represents the most 
unsatisfactory group from the stand- 
point of classification. In the first 
place the definition of prematurity in 
this area is not standardized. In our 
hospital the weight of the normal full- 
term child is 614 pounds which is defi- 
nitely less than that in Western coun- 
tries and indicates that the figure o 
2,500 grams which we have used as 
the dividing line for prematurity is 
perhaps too high. The group of 29 
eases labeled prematurity in Table I 
represents those in which no specific 
pathologie entities were found. 
were very small and of apparent pre- 
Others were larger, but 
no adequate eause of death could be 


ac) 


Some 


viable size. 


found. It is very likely that if in some 
eases better histories and protocols 
were obtainable and in some others 
more tissues could be studied, the 


group showing no lesions would be 
smaller. There are other factors such 
as dietary backgrounds of many of 
the mothers that may be related to in- 
fant mortality and yet be hard to as- 
Sess. 

In the group of premature infants, 
there were 7 multiple births; 10 had 
birth weights of 1,000 grams or less; 
5 more had birth weights of more than 
1,000 grams but less than 1,200 grams. 
In one of this latter group the lungs 
were extremely immature. Of the re- 
maining 14 which were of larger size, 
there was one with asphyxia due to 
aspirated vomitus; the mothers of two 
had toxemia of pregnancy; another 
infant was born to a mother with an 
anemia of 4.5 Gm. per 100 ml. 


PNEUMONIA 


As seen in Table I, pneumonia is 
the outstanding pathologie process 
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found in the over-all study. In de- 
limiting this group, we have made the 


diagnosis of pneumonia only in cases 


showing significant numbers of neu- 
trophils in the alveolar spaces. Those 


with congestion of the alveolar walls 
and neutrophils in the capillaries were 
No his- 
tologiec diagnosis of interstitial pneu- 


not considered as pneumonia. 


monitis was made and there were no 
“ases showing giant cell or inclusion 
No eases of plasmacellu- 
(Pneu- 


pneumonia. 
lar interstitial pneumonitis 
moeystis pneumonitis) as described by 
Hamper!l* were found. In most of these 
eases of the entire series our study of 
lungs was limited to one or two sec- 
tions, and in some no lung sections 
were available. As the pneumonitis 
process was often patchy, it can quite 
reasonably be assumed that if more 
sections had been taken for histologic 
have been 


pneumonia would 


frequently. 


study, 
diagnosed more 

There was a number in which the 
infection apparently began in utero 
(Figs. 1 Table Il 
the number of pneumonias (21) that 


and 2). shows 


TABLE IIT. PNEUMONIAS OF POSSIBLE 


INTRAUTERINE ORIGIN 





Stillborn 4 
Ten hours or less of postnatal life 4 
One to 3 days, postnatal life 13 





we have included as being undoubtedly 
as well as possibly of intrauterine ori- 
gin. In 3 of the stillborn infants and 3 
of those dying shortly after birth there 
was definite increase in aspirated am- 
niotie debris. In the group of 13 dying 
one to three days after birth, 4 showed 
what was definitely increased amniotic 
aspirate. In 4 of the 13 infants with 
pneumonia dying one to three days 
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after birth the pneumonia was in addi- 
tion to another important pathologic 


process. This rather high incidence of 


pulmonary infections of apparent in- 


trauterine origin is no doubt related 


wa 


Fig. 1.—Pneumonia in stillborn infant. 
irrest. The membranes had been leaking 3 days before delivery. 
material together with neutrophilic infiltration of 


K230.) 


_ 
a 


Fig 








There 





2.—Pneumonia in child dying 10 hours after birth. 
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to the poor antenatal care and environ- 
ment of many of the mothers. 

The picture of the pneumonias in 
older infants varied from minimal to 
diffuse or extensive involvement. There 


_ 


labor due to transverse 
Note the aspirated vernix 
(Hematoxylin and eosin; 


difficult 


was a 


the air spaces. 


(Hematoxylin and eosin; 488.) 
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was a number in which there 
only small foci of alveolar spaces con- 
taining neutrophils. Others showed 
diffuse infiltration of the air spaces 
with acute inflammatory cells. 


were 


There were 16 in which a necerotiz- 
Though 


ing process was seen (Fig 3). 
in 1 or 2 the process might be thought 
of as a suppurative or abscess-forming 
pneumonia of the type seen in staphy- 
locoecic pneumonias, most of them rep- 
resent what appears to be an entirely 
There were degrees 


different process. 
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action varied and in one in which there 
was a characteristic necrotizing lesion 
there was no significant polymorpho- 
nuclear response. On the whole, the 
neutrophilic 
minimal compared with that in ordi- 
nary bronchopneumonia. In 3 of the 
eases there was a definite history of 
eyanosis following vomiting. Of the 
16 infants with a necrotizing process 
as described, 11 weighed less than 2,500 


response was relatively 





Fig. 3.—Necrotizing pneumonia in 4-day-old 
Note the necrosis and amorphous debris together with neutrophils in adjacent alveolar 


plasia. 


spaces. (Hematoxylin and eosin; 244.) 


of destruction of the architecture of 
the lung varying from a_ basophilic 
smudging of the lung structure to that 
of complete necrosis or abscess forma- 
tion. In most there was a basophilic 
amorphous debrislike material which 
in distribution and appearance re- 
sembled aspirated matter. In 9 of the 
16 cases showing a necrotizing process 
basophilic material was found in the 
bronchial lumina as well as in the 
alveolar spaces. The neutrophilic re- 








grams at birth. One also had ean- 
erum oris. 
infant who had congenital ectodermal dys- 


OTHER PULMONARY LESIONS 


Hyaline membrane disease was 
found in only one infant in the series. 
The child was born by cesarean sec- 
tion and weighed 4 pounds 2 ounces 
at birth. 
fluid was sucked from the throat and 


the baby was a little drowsy after the 


A considerable quantity of 


first ery. Oxygen was administered by 
nasal catheter. The child showed re- 
traction of the intercostal spaces and 
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was later put into an oxygen tent. 
Death oceurred after 37144 hours of 
life. 


Pulmonary hemorrhage was a hard 
problem to assess as a causative lesion 
accounting for death. In the first place, 
we usually had to rely on one or two 
histologie sections taken at necropsy 
examination, and no pattern was used 
as to number taken or sites selected. 
In 8 the hemorrhage was thought to be 
of sufficient severity to account for 
death. 
largely 


The extravasation of red cells 
was intra-alveolar, although 
it was also seen in areas involving the 
interstitial tissue and subpleural areas. 
In some there were a few seattered 
neutrophils. In an additional 
there was pulmonary hemorrhage as- 
sociated with a tetralogy of Fallot. 
The eause of death in this ease was un- 
doubtedly the pulmonary hemorrhage, 
but we have placed it in the other eate- 
Aside there were 


others 


ease 


gory from these 


several with some degree of 
pulmonary hemorrhage but which we 
thought was not sufficiently severe to 
be related significantly to the cause of 
death. 

A large amount of aspirated am- 
niotie debris in the lungs sufficient to 
interfere with respiration was appar- 
ently the cause of death in an infant 
who died 12 hours after birth and in 
there was no other signifieant 

Aside 
ber of others had a large amount of 


whom 


lesion. from this ease a num- 


vernix material in the lungs, but 
though this may have been severe 
enough to have interfered with life, 


the infants had other pathologie en- 
tities of interesting or serious nature 
and have been listed (Table I) in that 
stillborn 


eategory. In some of the 


some of the eases of 


infants and in 
pneumonias of intrauterine origin, as 


mentioned, there was excessive am- 


niotie aspirate in the air spaces. 
MISCELLANEOUS INFECTIOUS DISEASE 
As seen in Table 

eases with infection other than pneu- 

There were 4 autopsies show- 


I, there were 28 


monia. 


ing meningitis (ages of infants at 
death were 8 days, 15 days, 17 days, 
and 3 months, respectively), all of 
which were secondary to otitis media. 
In addition to these eases of meningitis, 
otitis media was present in 3 others 
and apparently primarily re- 


sponsible for their death. 


was 


Widespread sepsis was found in 4 
infants at post-mortem examination. 
In 2 of these the site of infection was 
apparently through an infected um- 
bilieus. In one of these the umbilical 
cord had been eut by an untrained vil- 
lage midwife (barber woman) using a 
kitehen knife. Later, after the cord 
had fallen off, a snuff dressing was ap- 
plied. 

In 4 infants the diagnosis of econ- 
genital syphilis was established; in 3 
spirochetes were demonstrated in the 
The other showed typical his- 
Three were stillborn; 


tissues. 
tologie findings. 
one died after a few minutes. 

Death was felt to be due to enteritis 
in 11 In 5 of these there was 
histologie evidence of inflammation in 
the bowel wall. In the others no evi- 
denee of inflammation was found (in 
2, no bowel sections were available). 


cases. 


One child died of peritonitis result- 
ing from a traumatie perforation of 
the rectum which had been produced 
by a barber woman who had attempted 
to dilate the reetum. 

One child had clinieal tetanus, pre- 
infeeted umbilical 


sumably from an 


stump. 
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INTRACRANIAL HEMORRHAGE 


There were 31 cases showing intra- 
As seen in Table 
into 22 in 


cranial hemorrhage. 
I we have divided these 
which hemorrhage was the most prom- 
inent lesion and 9 others where the 
hemorrhage was in addition to another 
significant process. In this group of 
9, the intracranial 
presumably of secondary importance 


hemorrhage was 
except in one ease of imperforate anus 
and urogenital defect where there was 
extensive subdural and subarachnoid 
hemorrhage but which we have listed 
under the congenital abnormalities for 
of classification. Other le- 
sions were pneumonia, 4 con- 
genital cerebral defect, hyaline mem- 
brane disease, enteritis, and sepsis, 1 


purposes 
-ases: 


each. 

Taking together the group of 22 in 
the intracranial hemorrhage 
was the most significant 
found that in 11 the history and find- 
ings would point to birth trauma as 
the cause of the extravasation of blood. 
In 6 eases, because of the history or 
the finding of excessive amniotie or 
meconium aspirate, we felt the cause 


which 
lesion, we 


was most consistent with anoxia. In 
this latter group of 6 cases the hemor- 
rhage was apparently subarachnoid 
in 5; the other was described as blood 
on the tentorium. In the group of 11 
apparently due to birth trauma there 
were 3 with a tear of the falx, 1 with 
a tear of the tentorium. Three were 
deseribed as having tearing of the vein 
of Galen. In one of the last group 
there was also apparent tearing of 
veins entering the superior sagittal 
sinus. Aside from these obvious tears 
there 
as subdural in 3 
dural in 1. In addition to those due 


were hemorrhages described 


“ases and as extra- 
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to birth trauma and anoxia there were 
5 other eases. One showed hemorrhage 
into the lateral ventricles. This was 
a premature child on which Willet’s 
forceps had been used. In another the 
autopsy deseribed fluid blood 
in the posterior cranial The 
child was a 4,050 gram stillborn baby 
of a diabetic mother. Of the remain- 
ing 3, 2 were described as apparently 


record 


fossa. 


having subarachnoid hemorrhage with- 
out obvious lesion, the other had sub- 
dural and subarachnoid hemorrhage. 
Of this group of 22 infants in whom 
the central nervous system hemorrhage 
still- 
In 2 the heart was beating but 
did not breathe; 
Aside from 


was the major lesion, 8 were 
born. 
the infant 
lived but a few minutes. 
one infant living for 8 days, none lived 


another 


more than 5 days after birth. 


CONGENITAL ABNORMALITIES 


In Table IV are outlined the 31 cases 
listed as ‘‘congenital abnormalities. ’’ 

In the 
congenital defects’’ 


group listed as ‘‘multiple 


were the follow- 
ing abnormalities: 

One infant had a bizarre urogenital 
abnormality in which the vagina, ure- 
thra, and large bowel opened into a 
common structure which emptied 
usual urethral 
There was duplication of the vagina 
and uterus. 


through the orifice. 


In another ease there was an absent 
left adrenal gland and kidney as well 
as a unicornuate uterus. This child 
weighed 2 pounds 8 ounces at birth 
and died at 1 day of age. Aspirated 
vernix was abundant in the lungs. 

Another child showed a combination 
of hydrocephalus, esophageal atresia, 
and abnormal ears. 
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TaBLE IV. CONGENITAL ABNORMALITIES 
Central Nervous System Lesions 
Anencephalic monster 
(One additional listed under multiple 
defects ) 
Cyclops abnormality 
Meningocele 
(One additional listed under multiple 
defects) 
Hydrocephalus 
(Two additional listed under multiple 
defects) 
Gastrointestinal Lesion 
Esophagotracheal fistula 
(Esophageal atresia listed under mul 
tiple defects) 
Pylorie stenosis 
(Operated upon 
monia ) 
Intestinal atresia 
(Also found in one case listed under 
omphalocele ) 
Omphalocele 
(Each surgically repaired and died of 
pneumonia ) 
Meckel’s diverticulum 
(With volvulus) 
Imperforate anus 
(Additional cases under multiple de 
fects) 
Cardiovascular Lesions 
Tetralogy of Fallot 
(Also one listed in 
group) 
Intraventricular septal defects 
Bicuspid aortic valve (cause of death 
not definite; considerable vernix in 
lung 
Coarctation of aorta 
Other Congenital Abnormalities 
Multiple congenital abnormalities 
Deformity of chest 
Total 


and died of pneu- 


multiple defects 


bo 


to 


2 


One child dying after surgery from 
an imperforate anus was found at post- 
mortem examination to have a tetral- 


ogy of Fallot. 


A combination of imperforate anus, 


a common vaginal and urethral orifice, 


and a tibial abnormality showing 


a 


fibrouslike union of the midshaft was 
found in a child in whom there was 
also some subdural and subarachnoid 


hemorrhage. 


In one child there were polyeystic 


kidneys, together with a cystic liver, 
anenecephaly, and supernumerary dig- 


its. 
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One of those with multiple defects 
showed a meningocele associated with 
an imperforate anus. In this infant 
the rectum communicated with the 
urethra and there was an associated 
talipes equinovarus. 

An infant showing hydrocephalus 
also had a liver abnormality showing 
intrahepatic biliary atresia.* In this 
vase there was also heterotopic carti- 
lage in the kidney. 

Another ease showed apparent hy- 
drocephalus associated with an absence 
of the corpus callosum and septum 
pellucidum. In both kidneys were 
found multiple cysts. There was also 
some associated cerebral hemorrhage. 
The child lived 1014 hours. 


MISCELLANEOUS GROUP 
In this group the following condi- 
tions were present: 2 eases of intesti- 
nal obstruction, one with a meconium 


ileus; a bilateral hydronephrosis; 2 


skin disease problems; a fetus from 
ease on 


an abdominal 


which eraniotomy had been done; a 


pregnancy; a 


severe fatty liver; a ease of erythro- 
of 


whieh 


blastosis; a ease saeral teratoma: 


and 3 eases in no significant 
lesion or cause of death could be found. 
The child showing meconium ileus 
died at 10 days of age after an en- 
terostomy. There was peritonitis com- 
plicated by minimal pneumonia. 
There was a child 3 months of age 
who had small intestinal obstruction 
due to adhesions containing calcific 
material. Resection was done because 


of the intestinal obstruction, but the 


baby died. 

The ease of hydronephrosis was a 
114-month-old child with dilatation of 
ureters, bladder pelves, and ealices. 
The bladder was hypertrophied; the 
urethra showed no lesions, but phi- 
mosis was present. 
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One of the skin diseases was clin- 
ically a congenital ectodermal dys- 
plasia. The child had a necrotizing 
pneumonia. The other child with a 
dermatologic lesion was a 12-day-old 
female who had ulceration of the 
mouth and cheek together with bullae 
on the buttocks. There was obvious 
malnutrition. 

The child on whom a craniotomy 
was done as a destructive procedure 
showed no demonstrable lesion. 

The abdominal 
2.600 gram infant who had died be- 


pregnancy was a 
fore surgery was done. 

There was only one ease of erythro- 
blastosis. The child was a stillborn 
female weighing 5 pounds 12 ounces. 
This infant represented the fifteenth 
pregnancy of the mother. Babies born 
of the eleventh, twelfth, and thirteenth 
pregnancies were jaundiced; the pre- 
(fourteenth pregnancy) baby 
was a hydrops. The mother was group 
AB Rh, negative and had anti-C and 
anti-D antibodies. 


vious 


Several cases showed hepatic lesions. 
Only one was listed as a case in which 
the primary lesion was liver dis- 


ease. This was a 2-day-old baby born 
of a mother with eclampsia and showed 
marked liver cells, 
presumably a severe fatty change. An- 
other infant showed also a very severe 
fatty change. This child is noted un- 
der intracranial hemorrhage and was 
stillborn. Two of the infants dying 
with pneumonia, one of Meckel’s di- 
verticulum with volvulus, and a case 
of meningitis also showed significant 
There were 


vacuolization of 


fatty change in the liver. 
two cases with peculiar areas of focal 
necrosis. These listed 
under intracranial hemorrhage 
pulmonary hemorrhage. Another case 
showing liver pathology was mentioned 


are elsewhere 


and 
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This 
liver showed only very occasional bile 


under congenital abnormalities. 


ducts in the periportal spaces. 

The sacral teratoma showed a typical 
picture and was present in a child dy- 
ing at 10 days of age with a necrotizing 
pneumonia, 

In the 3 eases in which we could 
find no specifie pathological condition 
and cannot classify, one possibly had 
a septicemia. The other 2 died at 5 
days and 2 days of age, respectively. 


Both had 
some asphyxia at birth. 


histories consistent with 


DISCUSSION 
A study of this type obviously takes 
up only part of the problems of in 
fant mortality. It would be well to 
be able to investigate the home en- 
vironment of the mothers. The nutri- 
tion background and the manipula- 
tions and treatment by unskilled mid- 
wives doubt 
greatly influence the infant mortality 
in this area. History of antenatal care 
and the proceedures prior to hospital 
entry are generally not available. 


(barber women) no 


The spectrum of pathological enti- 
ties probably reflects this background 
in the fact that the predominant cause 
of death in the neonatal period is in- 
fectious disease, especially pneumonia. 
The rather large group of pneumonias 
of intrauterine origin is indicative of 
the fact that if antenatal were 
improved, the infant mortality would 
no doubt decrease. Furthermore the 
data we have reviewed do not neces- 


eare 


sarily accurately mirror the true situa- 
tion as regards childbirth, for most of 
the infants on the newborn service are 
born in this hospital whereas hospital 
births are only a small segment of the 
deliveries in India. 
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We 


hyaline membrane disease. 


explain the rarity of 
Erythro- 
quite 


cannot 


blastosis is apparently rare 
clinically. 


quite 


though occasionally seen 


Intracranial hemorrhage was 
common in our series and is probably 
related in part to maternal conditions 
such as contracted pelves and other 
problems. The habit of cutting and 
tving the umbilical cord with unsterile 
objects must certainly account for some 
cases of sepsis and tetanus. 

We doubt if it is possible to draw 
any conclusions as to the relative inei- 
dence of congenital defeets in babies 
born in this area. 


SUMMARY 


A study was made of the findings in 
215 consecutive necropsy examinations 
stillbirths and neonatal 


in eases of 
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deaths at the Christian Medical Col- 
lege, Vellore, South India. The pri- 
mary pathologie conditions associated 
with or causing death are tabulated. 
Pneumonia is the principal cause of 
death. 
intracranial hemorrhage, and other in- 


Anoxia due to maternal causes, 


feetious disease are also common. Such 

conditions as erythroblastosis and hya- 

line membrane disease are rare. The 
study points to the fact that the an- 
swer to most of the problems of infant 
mortality is in antenatal and perinatal 
eare. 
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THE NECK-RIGHTING REFLEX IN CHILDREN 


Rosert L. Sprrzer, M.D., Yate Kramer, M.D., anp RicHarp Raskin, M.D. 
New York, N. Y. 


HE neck-righting reflex was first 
demonstrated by Magnus in certain 
infra-human mammals.’ The reflex is 
one of many postural reflexes which 
permit an animal to assume and main- 
tain an upright position. The reflex 
orients the body in relation to the head, 
and ean be seen when a cat is dropped 
blindfolded with its legs pointing up- 
ward. With great speed the animal 
turns its entire body and lands on all 
fours. Magnus observed that first the 
head is brought into the upright posi- 
tion by means of labyrinthine righting 
reflexes. Then follows the neck-right- 
ing reflex in which the upper half of 
the body turns, bringing it into direct 
alignment with the head. By means of 
the body-righting reflex the lower half 
of the body then turns and the entire 
body lands in the upright position. 
The neck-righting reflex is not easily 
Schaltenbrand, how- 
demonstrate the 
existence of this reflex in human in- 
In Ford’s* textbook of pedi- 
atrie neurology the neck-righting reflex 
is deseribed after Schaltenbrand as a 
normal reflex in infants and children. 
The presumed existence of this reflex 
in infants and children has been cited 
as the physiological for the 
‘‘whirling’’ phenomenon, a clinical test 
in child psychiatry. ** This 
deals with an attempt to 
Schaltenbrand’s original work. 
According to Schaltenbrand, a typi- 
‘al neck-righting response, as described 


observed in man. 
ever, attempted to 


fants.? ° 


basis 


note 
eonfirm 





From the Department of Pediatrics, New 
York University, College of Medicine. 


*We have evaluated this test elsewhere." 
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by Magnus, can be seen with great fre- 
He believed 


that the response disappeared at about 


queney in human infants. 
5 years of age. His observations were 
based on a study of 122 children rang- 
ing in ages from birth to 5 years. In 


his study, ‘‘. . . the child is placed flat 
on his back and the head is turned 90 
left. 


follows a reflected torsion of the verte- 


degrees to the right or There 
bral column in the same direction as 
the induced rotation of the 
Schaltenbrand’s data, together with 
our own, may be seen in Table I. 


neck.’”’ 


SUBJECTS AND METHODS 


One hundred children at Bellevue 


Hospital were studied. Twenty were 
from 1 to 7 days old. The rest ranged 
in age from 2 weeks to 5 years and 
were observed in the Well Baby Clinic 
and the regular Pediatrie Out-Patient 
The majority of the sub- 
jects were neither seriously nor chron- 
ieally ill. 


Department. 


Each child was examined while lying 
on his back. Using both hands, the 
examiner grasped the child’s head at 
the temples (Fig. 1, A). The head 
was gently turned, first 90 degrees to 
one side and then 90 degrees to the 
other side. The head was held for a 
minimum of 5 seconds in each position. 
Schaltenbrand does not state the time 
during which the child’s head was held 
in the lateral position, nor does he de- 
fine a ‘‘questionable’’ response. 

In this study a response was con- 
sidered positive if, within 5 seconds 
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be considered a reflex. If there was a 
partial turning of the trunk in the 
direction of the head within the 5-see- 
ond period, the response was recorded 
as questionable. Any other response 
was considered negative (Fig. 1, C). 


after the head was turned 90 degrees 
to either side, the child turned his 
trunk in the same direction (Fig. 1, B). 
The arbitrary period of 5 sezonds was 
adopted because it was felt that any 
response of greater latency should not 








Fig. ‘1 Neck-righting reflex A, Starting position; B, positive response; C, negative response. 

















SPITZER ET AL.: 


RESULTS 


Our results are shown in Table I. 


NECK-RIGHTING RESPONSE IN 


CHILDREN 


TABLE I. 


PRESENT | SCHALTEN-_ 


STUDY BRANDS 
| (NUMBER (NUMBER 
OF CASES ) OF CASES ) 
Children tested 100 122 
Positive 6 (6%) 83 (68%) 
Questionable 8 (8%) 25 (20%) 





About one-third of the children were 
upset by the test and cried or thrashed 
about either before, during, or after 
Of the 100 
children tested, 6 showed a positive re- 


the turning of the head. 


sponse and 8 a questionable response. 
These children ranged in age from 1 
month to 4 years, with no age trend. 
It is noteworthy that of these 14 chil- 
dren, 10 were erying and struggling 
during the test. Frequently a child 
who showed a positive response would 
not do so if the examiner waited until 
the child stopped erying. In some of 
the children with positive responses, 
the response was present in turning of 
the head in one direction only, or dis- 
appeared with repeated turning of the 
head. 
CONCLUSION 

Our results differ clearly from those 
reported by Sehaltenbrand. It is dif- 
ficult to account for this discrepancy. 
Perhaps Schaltenbrand held his sub- 
ject’s head in the lateral position for 
An- 
other possibility is that a large num- 
ber of the children he examined were 
crying and struggling during the test. 
When 
tated 90 degrees to the side, he is likely 
to turn his body and align it with his 
head at some time during a long period 
In any ease, a prompt 


long periods (30 to 60 seconds). 


a child’s head is passively ro- 


of struggling. 
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rotation of the trunk in response to 
the turning of the head is seen only 
occasionally in children up to the age 
years and is usually associated 
with erying and struggling. 

Under these conditions it is difficult 
to conceive of the response described 
by Schaltenbrand, even when present, 
as a reflex in the usual sense of the 
term. The response is not uniformly 
seen in all members of the species in 
question; it does not oceur with short 
latency, nor does it recur regularly as 
testing is repeated. 


of 5 


SUMMARY 


An attempt was made to reproduce 
the work of Schaltenbrand pertaining 
to the neck-righting reflex in infants. 
One hundred children ranging from 
newborn infants to 5 years of age were 
examined. Contrary to the results of 
Sehaltenbrand, the response was ob- 
served in a small number of eases only 
and was generally associated with ery- 
ing and struggling. 


We are grateful to Dr. Harry Bakwin and 
Dr. Hans-Lukas Teuber for many valuable 
suggestions. 
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ACNE. 


A CNE is the scourge of youth.’ Too 
many parents believe that it has 
‘run and there is not 


its treatment. 


to its eourse’ 


much to be gained in 
Unfortunately this neglect sometimes 
extends to physicians with teen-age pa- 
tients who consult them for other ail- 
ments and may be afflicted also with 


aene vulgaris. It is inexeusable to dis- 


miss lightly the harmful emotional 
trauma, inferiority complexes, and 
personality defeets which aene im- 


poses upon its young victims, not only 
during the active eourse of the disease 
but even when it has been outgrown 
and disfiguring sears remain. Every 
patient with aene seen by general prac- 
titioners should be eneouraged to un- 
dergo treatment. Its benefits should 
be described and the results of neglect 
Treatment should be 
simple and yet effective. Such a treat- 
ment routine is the subject of this re- 


emphasized. 


port. 

To better describe the requirements 
for adequate treatment the physiologi- 
cal implications in aene vulgaris will 
be reviewed briefly. Acne is a physio- 
logie reaction in the skin due to hor- 


monal changes occurring at adoles- 
eenee. In the male it is associated with 
the inerease in androgens and in the 


female in These hor- 


mones stimulate the sebaceous glands, 


progesterone. 


causing an inerease in the production 


of sebum. The primary pathologic 
From the Department of Dermatology, 
School of Medicine, University of Tennessee 


° 





A NEW APPROACH TO AN OLD PROBLEM 


JoHn W. Batrp, M.D. 
Mempuis, TENN. 


change is a plugging of the follicular 
by a mixture of keratin and 
eausing the formation of the 


orifice 
sebum, 
earliest acneform lesion, the comedo. 
Pores are also closed up by a simple 
epithelial overgrowth giving rise to 
papules. Damming of the follicular 
orifice, with continued sebum-secreting 
activity of the sebaceous glands, in- 
creases pressure within the comedo 
with eventual rupture of the follicular 
wall. Inflammatory changes oceur in 
the corium on which the sebum and 
keratin react as a foreign body or, 
in the presence of bacteria, give rise 
to secondary infection. The formation 
of aeneform lesions is depicted in Figs. 
1 to 4. ‘‘It ean be seen that a blend 
of foreign body reaction and bacterial 
infection, all secondary to follicular 
rupture, explains much if not all of 
the elinieal changes in aene.’” 

During the early stages, aeneform 
lesions are primarily comedones and 
noninflammatory papules. Oily skin 
and seborrhea capitis are often associ- 
ated. The severity of aene increases 
with the onset of inflammation and in- 
fection. Superficial or deeper nodules, 
cysts, pustules, and abscesses are su- 
perimposed upon the oily, comedone 
skin. 

Since the comedo is the primary 
aene lesion, treatment should be aimed 
at preventing the formation of new 
comedones, already 
present, and preventing infection. In 
the treatment by 


removing those 


more severe forms, 
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the dermatologist should also include therapy, vaccines, surgery, and a host 
means of slowing down the activity of topically applied concoctions. Even- 
of the sebaceous glands, of combating tually it was realized that the most 
infection actively, and, in a few se- useful regimen of therapy in aene 
leeted cases, of modifying the hor- vulgaris consists of a mildly restricted 
monal balance responsible for the dif- diet, loeal applications designed to 
fieulty in the first place. dry, peel, and degerm the skin, judi- 








Fig. 1.—Normal skin. 





Fig. 2.—Follicular orifice plugged by a comedo. 


In recent years the acne patient has cious expression of comedones, and 
been treated with vitamins, hormones, evacuation of pustules. X-ray, sys- 
antibioties, restrictive diets, x-ray, temic antibiotics, hormonal therapy, 


ultraviolet and quartz lamps, eryo- cryotherapy, and vaccines are useful 
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when they are restricted to selected 


eases which would not properly re- 


spond to the more simple measures. 
‘*Thus the main body of our therapeu- 
tic armamentarium is still local treat- 
ment on an empirical basis as it 
has been practiced for almost 100 


years. ... 


Fig. 4. 


THE NEW TREATMENT ROUTINE 


Most aene vulgaris patients seen by 
the physician can be practically and 
him with a 


effectively treated by 
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simple therapeutic routine employing 
a mildly restricted diet, simple acne 
and easy-to-use anti- 
seborrheic medications recently 
scribed by Robinson,* Finnerty,°® 
Howell,® and Schmitt.’ It is assumed, 
that the physician takes 
measures 


surgery, new, 


de- 


of course, 


whatever are necessary to 





—Cyst formation. 


improve the general health in each in- 

dividual case. 
Diet.—Severe_ dietary 

are unnecessary and would not be ad- 


restrictions 
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Vitamin supple- 
should 


hered to 
ments, especially vitamin A, 


anyway. 


be prescribed if, in the judgement of 
the physician, their intake by the in- 
dividual patient is deficient. 

The patient should be told to avoid 
exeess carbohydrates (with emphasis 
on eandy and carbonated beverages— 
especially cola drinks), chocolate, nuts, 
peanut butter, pork, and fried foods. 
When milk or milk products are in- 


gested excessively, they should be 
curtailed. Advice should be given on 


a liberal diet rich in lean meats, fruits, 
vegetables, and vitamins. 

Local Treatment.—There are many 
useful available. 
These usually contain combinations of 


local medications 
sulfur, salieylie acid, and resorcinol in 
nongreasy, water-dispersible bases. 
However, during the past year we have 
observed that most of the desired ef- 
feets of local medication could be ob- 
tained by the sole use of a new lather- 
ing cream* for the therapeutie wash- 
ing of the skin (instead of using soap). 
The therapeutie activity of this cream 
is primarily supplied by a combina- 
tion 


cleansing agents: 


of surface active wetting and 
sodium diocty] sul- 
fosuceinate, sodium alkyl aryl poly- 
ether sulfonate, and sodium lauryl 
sulfoacetate. Drying and keratolytie 
powers are enhanced and strong anti- 
bacterial properties supplied by 2 per 
cent salicylic acid, 2 per cent micro- 
pulverized sulfur, and 1 per cent hexa- 
chlorophene. 

The therapeutic skin wash is prefer- 
able to other local medications because 
it accomplishes desired results with- 
out the necessity of applying and leav- 
ing on the skin layers of medication 
many (especially 


which teen-agers 


*Fostex Cream, Westwood Pharmaceuticals, 
Buffalo, N. Y. 
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boys) object to. The patient washes his 
face twice a day using the lathering 
cream (instead of soap). The lather is 
massaged into the skin for five minutes 
then rinsed off thoroughly. If 
any residue is incompletely rinsed off 


and 


it may cause chapping of the skin. 


We have found it important to em- 
phasize the need for massaging the 
lather into the face for a full five 


minutes as teen-agers are prone to for- 
get that the therapeutic washing of 
the skin is a treatment and not merely 
a means to keep the face clean. 
Dandruff and exeessive oiliness of 
the sealp are frequently seen in acne 
These 
treated using the same lathering cream 
A small 


vulgaris patients. should be 


as a therapeutic shampoo. 


amount of the eream is rubbed into 
the wet sealp, working up a lainer 
for five minutes. It is then rinsed 


off and the shampoo is repeated, rub- 
bing the lather into the sealp another 
five minutes before thorough rinsing. 
Acne Surgery.—The manual expres- 
sion of comedones should be performed 
by the physician using one of the me- 
chanical devices available for this pur- 
comedones or 


pose. Squeezing of 


pustules with the fingers (a common 
error of the aene patient) should be 
emphatically cautioned against. 

Abscesses and eysts should be opened 
by superficial incisions using a needle, 
cataract knife, or small pointed Bard- 
Parker blade. Care should be taken 
that these incisions do not 
ditional searring. 

Clinical Evaluation of Fostex Cream. 
—The treatment routine described 
above was used in 371 cases of aene 
vulgaris, of which 133 cases were classi- 
fied as severe and 238 as moderate. 


-ause ad- 
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Female patients numbered 227 


144. Fifty-nine patients were 
under 15 years of age, 241 were be- 


and 
male 


tween 15 and 25, and 71 were over 25 
years old. 

In the severe eases, the routine of 
simple diet, therapeutic washing and 
acne surgery was supplemented as in- 
dividually indicated by: 

1. X-ray used at times with caution 
to suppress activity of the sebaceous 
glands, thereby controlling the pri- 
vause of the formation of acne 


mary 
lesions. Small doses of x-ray with a 
full realization of possible injurious 


results must be used discriminately. 
2. Short 
for the eontrol of acute infection. 


eourses of oral antibiotics 
3. Staphyloeoceus vaccines for the 
eontrol of chronie infection. 
4. Estrogenic hormones in girls over 
18 vears of age only when marked ex- 
acerbation of the aene was associated 


with menstruation. 


RESULTS 
The routine 


was found to improve every mild or 


simplified treatment 


moderate ease of acne. Two or three 
days after initiating the use of the 
therapeutie facial serub, the skin be 
This 


tends to soften and loosen the keratin 


comes dry and starts to peel. 


plugs and epithelial overgrowth block- 
marked reduction 
Manual ex- 


ing the pores. A 
of the eomedones ensues. 
pression of the remaining comedones, 
by the physician, is facilitated es- 
pecially if the patient rubs a small 
amount of the cream into the skin and 
covers it with a hot towel, for ten min- 
utes previous to this manipulation. 

In the severe eases, local treatment 
skin with the anti- 


by washing the 


seborrheic cream was, in the author’s 
opinion, instrumental in shortening the 
course of therapy. The skin was made 
dry and the lesions regressed sooner, 
in our experience, than before inelud- 
ing the cream in our acne routine. 
When the aeute phase of treatment 
was over, the patients continued using 
the antiseborrheic cream or the same 
formulation in cake 
therapy—to 


form* as main- 


tenance prevent reeur- 
rences of the excessive oiliness and of 
the comedones. 

Oily sealp and dandruff associated 
with aene were effectively controlled in 
every case by use of the antiseborrheic 
cream as a therapeutic shampoo. Main- 
tenanee of a clear sealp was possible 
by shampooing once weekly or less 
often. 

In two blonde patients with dry 
skins the cream was found too drying 


and had to be discontinued. In a few 


other patients who serubbed their 
faeces too strenuously, or too often, 
chapping oecurred. This was cor- 


rected by stopping the use of the eream 
for 2 or 3 days and resuming the 


therapeutic washing morning and 


night with less strenuous massaging 
of the lather into the skin. 

In 1950 Dexter* reported excellent 
results in the treatment of aene vul- 
garis with a therapeutie regimen which 
could be easily adapted to any clinie 
or physician’s office. Diet and topical 
therapy with a sulfur-resoreinol lotion 
were the mainstays of her aene routine. 
We, too, have found a similar routine 
adaptable to the general practitioner’s 
office. However, the easier-to-use ther- 
apeutie skin wash achieves better pa- 
tient cooperation, especially among 


*Fostex Cake. 




















boys who are adverse to daubing lo- 
tions on their faces. There is also an 
economic advantage to the effective- 
ness of the same medication as a ther- 
apeutie shampoo since many acne pa- 
tients have to be treated for dandruff 
and oily sealp. Patients were invari- 
ably pleased with the esthetic qualities 
of this convenient shampoo. 


SUMMARY 


A new, practical, and simple thera- 
peutic regimen for acne vulgaris is 
deseribed. Simple dietary diserimi- 
nation and local skin therapy with a 
cream and 
shampoo has been found effective in 
the 


vulgaris of the ecomedo-papular type. 


which is used as a wash 


treatment of most eases of aene 


The regimen is also a valuable adjunet 


BAIRD : 
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in severe cystic aene requiring addi- 
tional individualized therapy. 
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A ‘Free’ Translation 


There are few medical maxims more truthful and salutary than that inculeated by the 


immortal Baglivi: 


“Scire multa, agere pauca,” which may be freely translated, thus: 


“Let 


your knowledge, on all subjects, and especially of disease and its remedies, be thorough and 


complete ; 
nature.” 

FROM 
BY Isaac G. Porter, M.D., or NEW 





A DISSERTATION READ BEFORE THE NEW LONDON CouNTY MEDICAL SOcIETY IN 
LONDON, CONNECTICUT. 


yet, beware of frequent and unnecessary interference with the recuperative efforts of 
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MARCHESANI SYNDROME 


JouHN ZABeiskiz, M.D., AND Martin Reisman, M.D. 
New York, N. Y. 


N 1939 Marehesani' deseribed four 


patients with short stature, brachy- 


I 


dactyly, and spherophakia (small, 
spherical lens) with associated myopia 
then ten addi- 
for the 
most part in the foreign ophthalmologi- 
Recently we observed 


and glaucoma. Since 


tional cases have appeared,?* 


eal literature. 
two siblings who satisfy the criteria of 
the Marehesani syndrome. Since this 
syndrome has not been reported in the 
American pediatric literature, a pres- 
entation of their cases and review of 
the literature seemed indicated. 


CASE REPORTS 
Case 1.—D. K., a 9-vear-old boy of 
Irish extraction, was referred to the 


Bellevue Hospital Children’s Cardiae 
Clinie in February, 1956, for evalua- 
tion of a murmur. He had led a nor- 
mally active life and had never had 
eardiovascular symptoms. A murmur 
was heard at the age of 2 years, and 
since that time he had been observed 
in several hospitals until his admission 
to the Bellevue Hospital Children’s 
Service for further evaluation of the 
murmur, 

Poor evesight was first observed at 
the age of 5, and one vear later he en- 
tered the Manhattan Eye, Ear and 
Throat Hospital beeause of bilateral 
dislocated spherophakie lenses and see- 
ondary glaucoma.* A combined in- 
tracapsular cataract extraction was 
performed on the right eve with vitre- 
ous loss and iris prolapse. 


From the Children's Medical Service, Belle- 
vue Medical Center. 

*\ more detailed description of the oph- 
thalmological findings will appear in a later 
report. 


At a later 


8 


date the child was readmitted for a 
combined intracapsular extraction and 
two-pillar iridencleisis on the left for 
relief of the high tension glaucoma. 
The tension remained normal for about 


a year, when it suddenly increased 
again and a left evelodialysis was 
earried out. In 1956 retinal detach- 


ment was noted on the left and treated 
with diathermy. The vision on his last 
discharge was 0.D. 20/70, O.S. 20/200. 

Delivery had been normal at term, 
with a birth weight of 5 pounds. Mo- 
tor and speech development was nor- 
mal, and he was considered an average 
student. He had had measles, chicken 
pox, mumps and several uncomplicated 
ear infections. According to the 
mother he was ‘‘always small for his 
The mother was 31 years old, 
and the father 34 vears of age. They 
were first cousins. She was short (4 
feet 8 inches), weighed 138 pounds, 
was in good health, and her physical 
appearance was unremarkable. The 
father was 5 feet 4 inches, weighed 125 
pounds, and was in good health. Both 
parents stated that their respective 
families were all short and a maternal 
unele had short, stubby hands. The 
maternal grandmother had eataraet ex- 
tractions late in life. There was no 
family history of other serious eye de- 
feets or heart disease. 

He was an alert, stocky child with 
thick corrective glasses. His blood pres- 
sure was 84/50 mm. Hg. The height 
was 44 inches and weight 45 pounds, 
which placed him below the third per- 
centile group for his age (average for 
age: 54 inches and 65 pounds, respec- 
tively). Both eyes were aphakie with 
surgically altered pupils. Funduseopic 
examination showed mild eupping of 
the dise head. Finger tension of the 


age.’’ 
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eyeballs was not strikingly increased. 
The precordium was not prominent. He 
had a regular sinus rhythm. The point 
of maximum impulse was in the fifth 
intereostal space on the mid-clavieular 
line. P. was diminished slightly but 
present. A moderately loud, coarse 
systolie murmur was heard over the 
entire precordium, maximal in the see- 
ond and third intercostal spaces at the 
left sternal border. He had a broad 
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Laboratory Data.—Hemoglobin was 
14 Gm. White blood count and dif- 
ferential count were normal. Routine 
urinalysis as well as amino acid assay 
was normal. The blood cholesterol was 
177 mg. per cent, nonprotein nitrogen 
31.6 mg. per cent. X-rays of the hands 


and wrists showed a markedly retarded 
carpal development (approximately 
that of a child 4 to 5 vears old) and 
symmetrically 


shortened and _ thiek- 





Fig. 1. 


and P. K. 
(Case 1), 


Fig. 1 Patients D. K. 
Fig. 2.—Hand of P. K 


showing brachydactyly. 





Fig. 3.—Roentgenograms of hands and wrists of patients D. K. 


retarded 


and P. K., showing 


ossification and short, wide phalanges and metacarpals. 


stocky chest and body. The head 
seemed slightly flattened with a broad 
forehead. The hands were ‘‘spade- 
like’’ with broad thick palms and short 
stubby fingers; and he was unable to 
flex his fingers fully or to make a fist. 
The nails were convex but the ungual 
angle was not obliterated. The rest 
of the physical examination was within 
normal limits. 





ened phalanges and metacarpals. The 
long bone and skull series revealed no 
changes. 

Cardiac Investigation —By fluoros- 
copy and two meter chest x-rays, there 
was no transverse enlargement but 
there were fullness of the right ventrie- 
ular eurve and slight lifting of the 
apex. Moderate pulsations of the pul- 
monary artery were observed, but the 
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peripheral lung fields seemed abnor- 
mally clear. The left anterior oblique 
view showed slight shelving of the right 
atrium, and the right ventricle ap- 
peared somewhat enlarged. The left 
ventricular contour was normal. In 
the right anterior oblique projection 
there was a suggestive coneavity at 
the level of the right outflow tract. 
The electroecardiogram showed right 
deviation of the electrical axis and a 
vertical heart. P-R equaled 0.15 see- 
ond, QRS equaled 0.07 second, and 
there were a peaked P wave in Lead 
Il, and R-R’ in V, with an intrinsicoid 
deflection of 0.04 

On the basis of the location of the 
murmur, a diminished second pulmonic 
sound, evidence of right ventricular 
hypertrophy with increased clarity of 
the peripheral lung fields, a moderate 
pulmonary stenosis (probably infun- 
dibular) seemed the most likely diag- 
The possibility of an associated 


seeond. 


nosis. 


atrial septal defect was also suggested. 


Cardiae catheterization was carried 
out in February, 1957, and pressure 
and oxygen saturation values were ob- 
tained. The catheter could not be 
passed into the pulmonary artery and 
a sample could not be withdrawn from 
the right ventricular outflow tract 
(? infundibulum) perhaps because 
the tip of the eatheter lumen was 
wedged against the muscle wall. A 
mild right ventricular hypertension 
of 47-38/7 mm. Hg indicated mild 
pulmonary stenosis, probably infundib- 
ular. Oxygen saturation studies were 
inconclusive as to the possible presence 
of a left-to-right shunt. 


Case 2.—P. K., the _ 6-year-old 
brother of D. K., was referred to the 
Bellevue Children’s Cardiae Clinie for 
evaluation of a carc’ murmur. 

The child was fully active and free 
from cardiae symptoms. A murmur 
was first heard at 3 years of age. He 
was observed at another hospital for 
a year and no diagnosis known to the 
mother was made nor was activity re- 
stricted. 

At the age of 5 vears he was first 
seen at the Manhattan Eye, Ear and 
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Throat Hospital and noted to have 
bilateral, subluxated spherophakie lens 
and mild glaucoma (tensions ranging 
from 20 to 46 mm.). In view of the 
poor surgical results in the older 
brother and the successful control of 
intraocular tension with the intermit- 
tent use of miotics, operation was not 
done. The high myopia (—17 diopters) 
was corrected to 20/100 O.U. with 
glasses. 

The child had been delivered at term 
by elective foreeps and weighed 5 
pounds 5 ounces. There were no neo- 
natal complications and the motor and 
speech development was normal. He 
was an average student. There had 
been no serious illnesses. The family 
history is given under Case 1. 

The boy was very short, stockily 
built, and alert. He weighed 37 pounds 
and his height was 38 inches. (Mean 
weight for his age is 46 pounds, placing 
him just at the third percentile; av- 
erage height is 46 inches, placing him 
below the third percentile.) The head 
was somewhat broad and _ flattened. 
The high myopia of the spherophakic 
lens prevented visualization of the 
fundus. On palpation of the eyeball 
the tension was not perceptibly in- 
ereased. The chest was broad and 
muscular. Lungs were clear. The 
eardiac rhythm was regular. The 
point of maximal impulse was in the 
fifth intereestal space at the mid-cla- 
vieular line. A moderately loud, harsh, 
groaning systolic murmur was heard 
loudest in the supine position over the 
fourth interspace at the left sternal 
border and transmitted upward and 
slightly outward toward the apex. The 
abdomen was soft, and the liver and 
spleen could not be felt. The extremi- 
ties seemed slightly short. The hands 
were ‘‘spadelike,’’ with thick palms 
and short stubby fingers that could not 
be fully flexed. The nails were con- 
vex but the ungual angles were pre- 
served. Neurological examination was 
negative. The hemoglobin was 11.0 
Gm. and the white blood count was 
normal. Routine urinalysis and amino 
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acid assay were normal. The nonpro- 
tein nitrogen was 33 mg. per cent and 
cholesterol was 177 mg. per cent. 

X-rays of the skull and long bones 
were normal except for the carpal cen- 
ters which were markedly retarded (at 
the 2-year level) and the metacarpals 
and phalanges which were short and 
thick. Chest films and fluoroscopy 
showed a normal eardiae contour. The 
eleetrocardiogram showed a_ regular 
sinus rhythm with no deviation of the 
electrical axis. Conduction times and 
precordial lead patterns were normal. 
The eardiae findings most likely rep- 
resent a small ventricular septal defect 
although the quality of the murmur is 
slightly suggestive that it may prove 
to be a functional type. 

REVIEW OF PREVIOUS CASES 

Virtually all of the reports of the 
Marchesani Syndrome have appeared 
in the ophthalmological literature. 
This is not surprising inasmuch as the 
presenting symptoms are myopia and 
glaucoma. In review of the available 
sases it was immediately apparent that 
the ocular findings were described in 
extensive detail the systemic 
changes were commented on briefly. 

The first 
Marchesani' 
Three were siblings of normal parents, 


while 
four cases described by 
were from two families. 
while the other single case was an 
offspring of short parents, one of which 
had ‘‘stubby hands.’’ 

Meyer and Holstein? reported four 
siblings born of short parents who were 
first cousins. Three of these children 
were virtually blind, two having had 
lens extractions. 

Sehmid* added one patient. Both 
parents were said to be small, with 
short extremities. A grandfather was 
also described as short, with ‘‘severe 
myopia. ”’ 

In the patient deseribed by Stadlin 
and Klein,* the parents were noted to 
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normal 


be ‘‘brachymorphie,’’ with 
eyes. 

Rousseau and Hermann’ described 
one family through four generations. 
The great-grandmother was short, with 
spherophakie lens but normal hands. 
All thirteen of her siblings had severe 
myopia. One of her daughters had the 
full syndrome, and six of this daugh- 
ter’s seven children were studied. One 
son had the characteristic eye changes 
and short hands, 
while his daughter had the full syn- 


stature but normal 


drome. Two other siblings had severe 
myopia but had apparently normal 
lens and extremities. All others were 
normal. Thus there were two complete 
cases and two with eye changes only. 

Seeleman® added one other patient 
whose parents were normal except for 
maternal myopia. 

In 1952 Arjona’ reported three cases 
from two families. One of the two 
from the first family had the full syn- 
drome, the second had the eye changes 
and short hands, which were not, how- 
ever, typical brachydactyly. The third, 
from the second family, had the eye 
changes but normal extremities. There 
was thus one definite ‘‘full’’ syndrome 
and two others with eye changes only. 

Our two new the 
only two offsprings of two short par- 
ents who were first cousins; a maternal 
grandmother was short, wore glasses 
all her life, and had eataract extrac- 
tions late in life. 


eases represent 


In Tables I and II are summarized 
the sixteen cases thus far reported 
showing spherophakia, short stature 
and extremities, and brachydactyly. 
It is hardly meaningful to use per- 
centages in such a small series. It can 
be seen that fourteen patients suffered 
from severe myopia, nine had glau- 
coma, and eight had subluxated lenses, 
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Five patients emerged blind, presum- 
ably as a result of the severe glaucoma, 
in spite of lens extractions in two of 
them. The age of onset of poor vi- 
sion or eye symptoms is stated in ten 
eases, ranging from 9 months to 13 


years, with an average of 7.5 years. 
Murmurs were described in three cases 
but no eardiae symptoms were noted. 
In nine eases some clinical impression 
of intelligence was mentioned and only 
one was felt to be ‘‘somewhat defi- 
cient.”’ 
DISCUSSION 

microphakia 


Eyes.—Spherophakia, 


or ‘‘ bullet lens’’ (Kugellinse) is, as its 
name implies, a thick spherical lens 
whose sagittal diameter is inereased 
and whose equatorial diameter is de- 
Measurements of extracted 
from 4.5 to 4.9 


for the sagittal and 


creased. 


lenses range mm. by 


6.75 to 7.5 mm, 
equatorial diameters, respectively." * ™ 

For clinical purposes the small lens 
can be demonstrated by fully dilating 
the pupil. Under these cireumstances 
the periphery of the lens is visible in 
its entirety. Spherophakia by itself is 
Ginad'® in 1931 reported fifteen 
There are probably only about 


rare. 
Cases, 
twenty-five cases, not ineluding those 
with Marchesani’s syndrome, in the 
literature. Many are probably not ree- 
ognized because such lenses subluxate 
and are then confused with dislocated 
lenses of other origin.* 

Sehmid 
without changes in position of the lens 


believes that spherophakia 


is extremely rare and that there is al- 


ways some degree of eccentricity. The 


zonular fibers supporting the lens may 


be stretehed long and thin. These 


fibers, as well as the lens itself and the 
edge of the iris, may be seen to quiver 
tremulously. Quivering of the iris is 
referred to as iridodonesis and is asso- 
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ciated with subluxation of the lens. 
The lens may be displaced downward, 
medially or laterally, and into the an- 
terior or posterior chambers. With 
displacement the lens edge may be 
readily seen even through a small pu- 
pil. 

As would be expected with a mark- 
edly convex lens there is a marked 
myopia. This is a pure lens myopia, 
inasmuch as the refractive correction 
after extraction is the same as for any 
other aphakie eye." 

As a result of the marked convexity 
of the lens and the displacement, there 
is inereased pressure on the iris nar- 
rowing the angle of the anterior cham- 
ber, resulting in an inerease in the 
tension and glaucoma.’* This was 
deseribed in five of fifteen of Gnad’s’ 
eases. Mioties have been reported to 
aggravate the condition.’ '* 

In a family with hereditary glau- 
coma reported by Harshman,” six had 
dislocated lens. In these cases the lens 
were normal in shape, and onset of 
symptoms was in the fourth to the sixth 
decade. The glaucoma in these cases 
did not respond to the usual medical 
and surgical treatment but was perma- 
nently controlled only with lens ex- 
traction. Of the five eases with the 
Marchesani syndrome that underwent 
lens removal, two progressed to blind- 
ness while three apparently had good 
In our ease D. K., there was 
retinal detachment 

after diathermy 
other 


results. 
a postoperative 

reattached 
treatment. Numerous 
changes were observed inconstantly in 


which 
eve 


one or more patients, including colo- 


boma, chorioretinitis, leukoma, eata- 


racts, and synechiae. 
Stature—The patients are short. 
The fifteen adults and late adolescents 


whose heights are listed range from 
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136 to 160 em. with an average of 148 
em. (4 feet 10 inches). Their builds 
are stocky with broad chests and a 
tendeney to heavy musculature. The 
extremities tend to be short. The 
heads have been described by several 
‘*brachyeephalie’’ with 
broad foreheads. 

Hands.—The hands are strikingly 
small. The palms are thick, the fingers 
short and stubby, giving the impression 
of a thick, spadelike, or trident-shaped 
In our two cases there was an 


authors as 


hand. 
inability to flex the fingers completely 
or to make a fist, although the children 
were adept in buttoning their clothes 
in an unconventional manner. X-rays 
of the hands showed symmetrical short- 
ening and widening of the metacarpals 
and phalanges, and a marked retarda- 
tion in carpal ossification. Marchesani 
made a similar observation in one of 
his patients (S.H.) in whom only 
three carpal centers were present at 
8 years. In many eases the feet and 
the and 
are deseribed as small and _ stubby. 
Seeleman’s patient did not need larger 
shoes after early childhood. 


toes have shared in process 


Heart.—In only one previous ease 
(No. 5) cardiac murmur de- 
scribed. A systolic precordial mur- 
mur was heard, with a clinical impres- 
sion of slight enlargement of the heart 
to the left and right. No further in- 


was a 
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vestigations were done. One of our 
two patients had evidence of an in- 
fundibular pulmonary stenosis, while 
the other had a probable intraventric- 
ular septal defect. 

syndrome, 
The 


patient is tall, tending to kyphosis and 


Etiology.—Marfan’s 
though quite rare, is well known. 
scoliosis of the spine. The extremities 
are long, with “spider fingers” (arach- 
nodactyly). The musculature is hy- 
poplastic, with a hyposthenie constitu- 
tion. 
dons and ligaments, which is evident 
as joint hyperextensibility and_ flat 
feet. In addition, a congenital ectopia 
lentis and congenital cardiae and vas- 
cular defects are often present. Weve,* 
in 1931, postulated a basic embryologi- 
*al mesodermal defect to explain the 
entire picture and coined the phrase 
congenita, 


There is hypotonicity of the ten- 


‘* Dystrophia-mesodermalis 
Typus Marfans.’’ 
Marchesani and, later, Schmid com- 
mented on the striking contrast of 
their cases with those of Marfan. In 
Table III (adapted from Schmid*) it 
may be seen that the two syndromes 
are at opposite poles in many systemic 
respects and share similar lens defects. 
' Marchesani postulated that there 
was a single defect (dystrophia meso- 
dermalis the two 
dromes representing the hypoplastic 


congenita), syn- 





TABLE III 

Pua - MARFAN 7 MARCHESANI 
Head v9 Dolichocephalie Brachycephalic 
Stature Tall Short 

Bones Long, delicate Short 

Hands Arachnodactyly Brachydactyly 

Chest cage Narrow Broad 

Musculature Seanty Heavy 

Subcutaneous tissue Seanty Well developed 


Tendons, ligaments 
Joints 

Lens 

Other defects of 
mesodermal origin 


Hyperextensible 


Present (cardiac ) 


Loose, hyperextensible 


Ectopia lentis, microphakia 


Short, strong 

Little motility 

Ectopia lentis, microphakia 
Present (cardiac ?) 
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arachnodactylic) and _ hyperplastic 


(brachydactylic) variants. Schmid 
also accepted the mesodermal theory 
of Weve and preferred to use the term 
Marfan) and 


dolichomorphy (type 


brachymorphy (type Marchesani). 
The defect is presumed to originate in 
the first intrauterine life. 


Opinions differ as to the pathogenesis 


weeks of 


of the eye defect, inasmuch as the lens 
is ectodermal in origin. It is generally 
assumed that development of the lens 
is dependent upon development of the 
ciliary body which is largely of meso- 
origin. The fetal 
spherical. Vogt'® and Marchesani’ 
postulated that, with a defect in the 
ciliary body, there is a reduction in 
zonular 


dermal lens is 


tension on the 
Thus an arrest in the 
lead to a 
congenital Sechmid,* 


however, believes that growth of the 


the normal 
fibers and lens. 
could 


ciliary development 


spherophakia. 


microphakie lens is retarded owing to 
a defect in the perilenticular vascular 
Meyer and Holstein* note that 
the symptoms of spherophakia were 
They 


postulate that, inasmuch as the lens 


tissue. 
not present until late childhood. 


also tends to assume a spherical shape 


in maximum accommodation, hyper- 
plasia of the ciliary body would have 
the same effeet on the zonule and lens. 
Thus it be conjectured that, 


paralleling the premature development 


might 


and closure of the epiphyses, there is 
a precocious development of the meso- 
dermal tissues of the eyeball, uncom- 
pensated for by similar ectodermal de- 
velopment, resulting in spherophakia 
and glaucoma. 

In a series of 28 autopsied cases of 
Marfan’s syndrome,® 89 per cent were 
found to have organic cardiovascular 
disease. Many patients had several or- 
Thirty-nine per cent 


ganic defects. 


had aortie cystic necrosis, 54 per cent 
had aortic aneurysms, and 35 per cent 
suffered from aortie insufficiency. If 
Marfan’s syndrome is a hypoplastic 
mesodermal defect, then the result of 
a defect in the eardiae elastic tissues 
would result in lesions of a ‘‘dilating’’ 
nature, i.e., insufficiency and aneurysm. 
If one further postulated the converse 
for the Marchesani or ‘‘hyperplastiec’’ 
syndrome, one would expect cardiac 
lesions of a stenotic nature; our one 
ease of pulmonary stenosis is compat- 
ible with this somewhat tenuous hy- 
pothesis. 


Heredity.—There seems to be gen- 
eral that the Marchesani 
syndrome represents an hereditary de- 
feet. There are apparently different 
forms of brachydactyly, possibly with 
different forms of inheritanee. In the 
eases reported by MeNutt,’® there is 
an asymmetrical absence or reduction 
in the size of the various phalanges and 
metacarpals. He states that many, if 
not all, forms of human brachydactyly 
are the result of the same dominant 
autosomal gene with reduced pene- 
trance and varying expression. 
Brachydactyly is also described as a 
part of the syndrome in pseudohypo- 
parathyroidism and attributed to early 
fusion of the metacarpals."* 


agreement 


Arachnodaetyly with eetopia lentis 
seems to follow a dominant pattern of 
inheritanee, as does brachydactyly’; 
however, spherophakia is probably re- 
8 The appearance of incom- 
plete syndromes (forme fruste), either 
spherophakia with normal extremities 


cessive.? 


or brachydactyly with normal eyes, 
suggests that mild brachydactyly rep- 
resents a intermediate 
while severe spherophakia (with or 
without brachydactyly) represent the 
homozygous recessive form.» ** 5 The 


heterozygous 














ZABRISKIE 


occurrence of consanguinity in several 
of the families further favors a homo- 
zygous recessive genotype. 

The well-documented deseription of 
eases of the Marchesani syn- 
drome over the past eighteen years 
establishes it as a definite entity. The 
full syndrome offers no diagnostie dif- 
fieulties. Most of these cases will prob- 
ably continue to be seen initially by 
the ophthalmologists because of the 
striking eye symptoms. The ophthal- 
mologist who sees a child with high 
myopia and glaucoma will have to con- 
sider spherophakia as a possible cause. 
Similarly the pediatrician who sees a 
‘*brachymorphie’’ child will have to 
consider the Marchesani syndrome so 
that ophthalmologic investigations and 
supervision can be undertaken if the 
severe end results of untreated glau- 
coma are to be prevented. 

On the basis of investigations up to 
the present, admittedly not extensive, 
there is little evidence to implicate a 
systemic (hormonal) or neurological 
defect. The symmetrical musculo- 
skeletal involvement and bilateral eye 
changes suggest a congenital genetic 
defect. 

The unifying mesodermal dystrophy 
theory, although speculative and add- 
ing little to our understanding, does 
provide a convenient framework for 
remembering the two contrasting syn- 
dromes, and might well be retained un- 
til further elucidating observations are 
made. 


sixteen 


SUMMARY 


1. The Marehesani syndrome, first 
described in 1939, of short 
stature, brachydactyly, and spheropha- 
kia, with associated myopia and glau- 


consists 


coma. 
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2. The literature and previous cases 
and 
male siblings are added to the four- 


are reviewed two new eases in 


teen already reported. 


3. The striking contrast and_pos- 


sible relationship of the Marehesani 
syndrome to Marfan’s syndrome are 
diseussed. 
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SICKLE CELL DISEASE WITH SALMONELLA OSTEOMYELITIS 


Artuur R. Roperts, M.D., aNp LELAND E. Hitsure, M.D., 
Los ANGELES, CALIF. 


OUR eases of Salmonella osteomy- 
F wits are presented in children with 
sickle cell disease. Osteomyelitis due 
to Salmonella is uncommon, and its as- 


cell 


these and previously reported eases is 


sociation with sickle disease in 


considered to be more than ecoincei- 


dental.' 


CASE REPORTS 


Case 1—R. S. (C. H. 58462), a 7- 
month-old Negro male, known to be 
homozygous for sickle cell disease 


(S/S), was admitted to Children’s 
Hospital with fever for twenty-four 


hours. Examination showed a febrile, 
irritable child with a slightly dis- 
tended abdomen and enlarged liver. 


The hemoglobin was 7.7 Gm. per cent, 
the leukocyte count 6,100, with 90 
per cent granulocytes. Five days after 
admission, swelling of the proximal 
phalanges was evident. Destructive 
changes in these areas and in the left 
acetabulum and right cuboid were 
noted radiographically. Material 
aspirated from the phalanges, as well 
as the blood eultures, yielded Salmo- 
nella sp. (Type Bredeney). The child 
was treated with oxytetracyeline for 
six weeks with improvement. Two 
months later Salmonella sp. (Type 
Bredeney) was recovered from the 
stool during an episode of diarrhea. 


CasE 2.—R. B. (C. H. 36164), a 4- 
vear-old Negro boy with known sickle 
cell disease, was admitted to Children’s 
Hospital with fever and a_ painful 
swollen right first toe. The hemoglo- 
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bin was 7.2 Gm. per cent, the leukocyte 
count 41,000, with 75 per cent granu- 
locytes. Salmonella sp. (Type Oran- 
ienburg) was reeovered from the blood. 
A few days later foeal destruction of 
the proximal diaphyses of the left 
fourth finger, the right first finger, and 
the left first metatarsal was evident by 
radiographs. Culture of the aspirated 
material yielded Salmonella sp. (Type 
Oranienburg). Uneventful recovery 
followed therapy with oxytetracycline, 
sulfisoxazole, and streptomycin. He 
was ¢linically well for one month, then 
developed bilateral lobar pneumonia 
and died. Salmonella was not eultured 
during this illness, and necropsy did 
not demonstrate osteomyelitis. 


Case 3.—S. W. (C.H. 116231), a 
15-month-old Negro female, known to 
be homozygous for sickle cell disease 
(S/S), was admitted to Children’s 
Hospital because her left foot had be- 
come increasingly painful during the 
preceding week. Examination dis- 
closed splenomegaly and a_ fluetuant 
swelling of the dorsum of the left foot. 
The hemoglobin was 9.1 Gm. per cent, 
and the leukocyte count 13,500, with 
52 per cent granulocytes. The abscess 
was drained of thick green pus from 
which Salmonella typhimurium was 
eultured. Two weeks later radio- 
graphie evidence of osteomyelitis of 
the left fifth metatarsal was present. 
The child was treated with tetraeyeline 
and sulfonamides and made an un- 
eventful recovery. 


Case 4.—D.D. (U.C.L.A. 010-24-61), 
an ll-vear-old Negro male, was ad- 
mitted to the U.C.L.A. Hospital be- 
cause of fever and pain in the left arm. 
The hemoglobin was 10.0 Gm. per cent, 
the leukoeyte count 19,900, with 90 
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the head of the humerus. Salmonella 
sp. (Type Infantis) was recovered 
from the blood. Purulent material as- 
pirated from the shoulder vielded the 


per cent granulocytes. Many target 
and sickle cells were noted. Hemo- 
globin electrophoresis confirmed sickle 
cell-hemoglobin C disease (S/C). After 





Fig. 1 Radiograph showing osteomyelitis of the proximal phalanges in Case 1 





9 


left first metatarsal in Case 2. 


showing osteomyelitis of the 


Fig. 2.—Radiograph 
same organism. Uneventful recovery 
followed treatment with chlorampheni- 
col, tetracycline, and streptomycin. 


a week of fever the left shoulder be- 
came painful, and radiographs were 
interpreted as showing epiphysitis of 
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Radiograph showing osteomyelitis 


of the left fifth metatarsal in Case 3. 





DISCUSSION 


We have reported 4 new cases of 


osteomyelitis due to Salmonella in pa- 
tients with sickle cell disease and sum- 
marized those previously reported in 
Tables I and II. In addition to the 
documented eases, Salmonella osteo- 
myelitis has been reported in Negroes 
with incompletely studied anemia and 
recurrent arthralgia.‘ One ease of 
Salmonella osteomyelitis occurred in an 
Arab with undiagnosed hemolytie ane- 
mia, and another in a Jamaican with 


findings suggestive of sickle cell-hemo- 


Radiograph showing osteomyelitis of 


the head of the left humerus in Case 4. 
globin C disease. Harvey*® presented 


32 eases of Salmonella choleraesuis 


osteomyelitis. Twenty-seven of these 
patients were Negroes, but the coinei- 


sickle cell 


Hodges" commented on 5 eases 


dence of disease was not 
noted. 
of sickle cell disease with osteomyelitis 
Van 


Oye,"* reviewing salmonellosis in the 


due to Salmonella paratyphi B. 


Belgian Congo, referred to fourteen 


salmonella cultures all isolated from 


osteomyelitis in Negroes with sickle 


cell disease. 








ROBERTS AND HILBURG: 





Diggs, Pulliam, and 


Burch25 (1949) 


Wigh and Thompson! 
Mayer and Pohlidal2 


Champlin27 (1951) 


Ehrenpreis and 
Schwinger28 (1952) 





Vandepitte et al.2 


and Bonta’ (1955 


Ellenbogen, Raim, and 
Goldenberg’5 (1955) 


Hughes and Carroll4 


Localization of Salmonella infection 


osteomyelitis at the Los Angeles Chil- 
dren’s Hospital, : 








TABLE I, SUMMARY OF PRESENT CASE 


PATIENT 


7-month-old Negro male 


-- 


‘ 


SICKLE CELL 


Salmonella sp. (Type Phalanges, tarsal 


15-month-old Negro female Salmonella typhi- 


4-year-old Negro male 


11-year-old Negro male 
(S/C 


EPORTS OF 
PATIENT 


One 


15-year-old Negro male 


14-year-old Negro male 


, 


27-vear-old Negro male 


14-month-old Negro female 


Two 


6-year-old Negro male 
9-year-old Negro female 
20-year-old Negro female 


9-month-old Negro male 


15-month-old Negro female 


2}-year-old Negro female 


6-year-old Negro male 


ll-vear-old Negro male 


7-vear-old Negro 


27-month-old Negro 


11-year-old Sicilian (sickle 
cell-thalassemia disease ) 


Negro male infant 
3-year-old Negro male 


3-year-old Negro male 
4-vyear-old Negro male 


Salmonella sp. (Type Phalanges, meta 


Salmonella sp. (Type Humerus 
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S. paratyphi B 


S. paratyphi B 


S. paratyphi B 


Salmonella sp. (Type 


S. paratyphi B 
(Type Kisangani ) 


‘. typhimurium and 


Salmonella sp. (Type 


Salmonella sp. (Type Humerus, radius 


S. schottmuelleri 


S. schottmuelleri 


reported of sickle cell disease and oste- 


Of 885 eases of omyelitis caused by Micrococcus pyo- 


were caused by Sal- 
children had sickle 


genes var. aureus.2* In contrast, 26 
eases of Salmonella osteomyelitis with 


sickle 


5 eases have been Tables I and II. 
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R. S. and R. B. of Cases 1 and 2 
had daectylitis, S.W. of Case 3 pre- 
sented with an abseess, and D.D. of 


Case + had a fever of unknown origin. 
The early radiographic changes did 
not distinguish osteomyelitis from un- 
complicated sickle cell disease. Corti- 
eal fissuring, described by Wigh" as a 
radiographic sign of osteomyelitis in 
sickle cell disease, was present in later 
examinations. The difficulty in differ- 
entiating sickle cell crisis with bone 
involvement from bone infection is ap- 
parent. Osteomyelitis due to Sal- 
monella must be considered whenever 
the course of a patient with sickle cell 
disease suggests bone infection. 

Case 4, commencing as aseptie necro- 
sis of the head of the humerus, is the 
first report of sickle cell-hemoglobin C 
(S/C) Sal- 
Goldenberg'® 


disease complicated by 


monella osteomyelitis. 
noted a ease of Salmonella osteomyeli- 
tis in sickle ecell-thalassemia disease. 
Smith and Conley" stated that aseptic 
necrosis of the head of the humerus is 
common in sickle cell-hemoglobin C dis- 
(S/C but 


zygous sickle cell disease (S/S). 


ease unknown in homo- 


sickle 


cell disease may be contrasted to Sal- 


Salmonella osteomyelitis in 


monella osteomyelitis in general. 


Trauma predisposes to 


' No trauma 


frequently 
Salmonella osteomyelitis.” 
is evident in eases of Salmonella osteo- 
Most 
eases of Salmonella osteomyelitis are 
due to Salmonella paratyphi B and 


mvelitis with sickle cell disease. 


Salmonella choleraesuis... Perhaps 50 
per cent of infections with Sa/monella 
choleraesuis loealize in bones.'S On 
the other hand, osteomyelitis due to 


sickle 


disease is not caused by a predominant 


Salmonella in association with 


species. Multiple foei are found in 


cent of eases of Salmonella 


15 per 
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osteomyelitis® and, in contrast, in 65 
per cent of those complicated by sickle 
cell disease (Table I1). 

Salmonella infections are usually 
manifest as enteritis or less commonly 
as hematogenous spread to bone or 
the 


intestinal tract increases the apparent 


other organs.'* '*'® Surgery of 


ineidence of Salmonella infections.*° 
Similarly, injury to the intestine from 
sickle cell thrombosis may allow easy 
passage of Salmonella into the blood 
stream with activation of infection. It 
has been that Salmonella 
linger in bone marrow long after other 
sites are sterile.*":** | Vandepitte* be- 
loeal bone changes allow 
proliferation of previously dormant 
medullary Salmonella. The 
changes in bone resulting from throm- 
bosis, infaretion, and fibrosis found in 


reported 


lieves that 


foei of 


sickle cell disease have been diseussed 
by Caffey®® and others.’* ** Transient 
Salmonella bacteremia may thus loeal- 
ize infection in bone injured by sickle 
eell disease. 
SUMMARY 

A more than coincidental assoeia- 
tion between Salmonella osteomyelitis 
and sickle cell disease is suggested by 


fo 


our 4 cases and a review of the cases 
previously reported. 

We postulate that the bone changes 
caused by sicklemia may result in Sal- 
monella osteomyelitis from previously 
dormant medullary organisms or from 
transient bacteremia. 
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ACUTE LEUKEMIA AND MONGOLISM 


Report or Two Cases 


Wataru W. Sutrow, M.D., anp Viramnia C. WELsH, M.D. 
Houston, TEXAs 


WO recent reports independently 
have emphasized anew the possible 
biological significance of the simulta- 
neous occurrence of acute leukemia and 
mongolism in children. Krivit and 
Good' published data on five cases in 
and mongolism 
Of five 
cases, four were seen within a one-year 
The ealeulated that 


the chance occurrence of a single leu- 


which aeute leukemia 


were found together. these 


period. authors 


kemia-mongolism combination was 
1/10,000,000, ‘‘an experience to be an- 
ticipated in Minnesota once in 50 to 
100 vears.’’ 
eal 


In a survey of the elini- 
255 children with the 
diagnosis Merrit and 
Harris? found four instances in which 
They con- 


records of 
of mongolism, 
acute leukemia developed. 
eluded that among these children the 


incidence of leukemia was ‘“‘much 
higher than in the general popula- 
tion.’’ 

The elinical infrequeney of these 


combinations and their extremely high 
statistical significance indicate the de- 
documentation and _ re- 


In a three- 


sirability of 
porting of all such cases. 
year period between July, 1954, and 
June, 1957, the bone marrow diagnosis 
leukemia 56 
patients 14 vears of age and under at 
The University of Texas M. D. Ander- 
Institute. 


of acute was made in 


Hospital and Tumor 


son 


Depart- 
of Texas 
Insti- 


Section of Pediatrics, 

Medicine, The University 
Anderson Hospital and Tumor 
Texas Medical Center 


From the 
ment of 
M D 


tute 


Two of these children had definite 
stigmata of mongolism. The ease his- 
tories of these two patients are pre- 
sented. 
CASE REPORTS 

Case 1.*—A 22-month-old white girl 
was admitted on Dee. 14, 1955, with 
a history of loss of appetite and de- 
creased activity beginning 244 months 
previously. Possibility of an upper 
respiratory infection was suspected 


and the child was initially treated 
with antibiotics. Leg pain developed 
and the child stopped playing and 


walking. The patient was admitted 
to a nearby hospital, where anemia 
was noted. On the basis of a subse- 
quent bone marrow biopsy, diagnosis 
of acute lymphoecytie leukemia was 
made on Nov. 23, 1955. The child re- 
ceived two transfusions and four days 
of 6-mereaptopurine therapy before 
transfer to this hospital. 

Past History.—This was the first 
child of an 18-year-old mother and a 
22-vear-old father. There was no con- 
sanguinity between the parents. Nei- 
ther parent had received radiation 
therapy. Pregnaney was uncompli- 
eated. The patient weighed 7 pounds 
2 ounces at birth. General physical 
and mental development was retarded, 
but otherwise no significant complaints 
were noted in the past medical history. 

Physical Examination—The pa- 
tient was a pale-appearing, white girl 
with mongoloid facies. Several pe- 
techiae were noted on the legs. Fon- 
tanels were open. Generalized adenop- 
athy was present. The eyes were 





*Referred by Dr. G. Daeschner, Houston, 


Texas. 
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slanted and epicanthic folds were pres- 
ent. Dentition consisted of four up- 
per and four lower teeth. The spleen 
was palpable 4 em. and liver 5 em. 
below the costal margins. Both little 
fingers were curved. Joints were hy- 
perextensible and musculature was 
generally flabby. Head circumference 
was 40.3 em., head length 13.2 em., 
head width 11.4 em. Body weight 
was 9.4 Kg., body length 80 em. 

Hematologic Data.—The blood find- 
ings were as follows: hemoglobin 12.4 
Gm., red blood cells 4,120,000, plate- 
lets 30,000, reticulocytes 0.6 per cent, 
white blood cells, 2,000; differential: 
segmented neutrophils 6 per cent, stabs 
4 per cent, normal lymphocytes eighty- 
six per cent, monocytes one per cent, 
basophils one per cent, atypical 
lymphocytes two per cent; blood type 
O, Rh positive. Bone marrow study 
showed almost complete replacement 
of normal elements by lymphoblasts 
and immature lymphocytes. Very few 
granulocytes or normoblasts were 
notec. No megakaryocytes were seen. 
Diagnosis of acute lymphocytic leu- 
kemia was made. 

Laboratory Data—Urinalysis 
showed no abnormal findings. Kline 
exclusion test for syphilis gave nega- 
tive results. Total serum protein was 
6.5 Gm., with 4.8/1.7 A/G ratio. 
Examination of the stools revealed no 
ova or parasites. 

X-ray Studies—Definite leukemic 
destruction of bone was noted in both 
tibias, both femurs, both humeri, and 
pelvis. Over-all skeleton appeared de- 
ossified. A probable destructive proc- 
ess also involved the basisphenoid. 
Middle phalanx of each little finger 
was hypoplastic. Hypoplasia of the 
nasal bone was also apparent. Lung 
fields showed some exaggeration of the 
vascular markings, but no frank in- 
filtration or consolidation was noted. 
Skeletal age was assessed at 12 
months. 

Clinical 


Course—On _ 6-mereapto- 


purine, transfusions and symptomatic 
therapy, a fairly satisfactory clinical 
remission 


and a partial hematologic 
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remission were maintained for approx- 
imately one month. Subsequent ther- 
apy with adrenal steroids and A meth- 
opterin did not significantly alter the 
course of the disease. The clinical 
picture was complicated by the oceur- 
rence, in succession, of mouth ulcers, 
thrush, diarrheic episodes, and urinary 
tract infection. Thrombocytopenia, 
bleeding tendency, and anemia per- 
sisted. Terminally, there was an 
abrupt rise in white count with cells 
consisting predominantly of blast cells. 
The child died on May 7, 1956. 
Autopsy.—This 24-month-old white 
virl with mongolism measured 32 
inches in length and weighed 24 
pounds. Lymph nodes in eervieal, 
axillary, and inguinal regions were 
slightly enlarged. Eves showed epi- 
eanthus and pale conjunctivae. Mouth 
revealed irregular dentition. Abdo- 
men was protuberant with prominent 
superficial veins. Skin showed 
marked pallor with pinhead-sized 
petechiae scattered over the abdomen 
and anterior chest wall. The little fin- 
gers were incurved. The lymph nodes 
of the mediastinum, mesentery, and 
retroperitoneal groups were enlarged. 
The liver weighed 410 grams; its 
eut surface bulged and the acinar 
marks were obscured. A tumor nodule, 
round in shape, measuring 3 by 2 em. 
was loeated in the right lobe of the 
liver near the right triangular liga- 
ment. The nodule showed firm con- 
sisteney and was of grayish-pink color. 
The spleen weighed 45 grams. The cut 
surface was dark purple and firm in 
consistency. The right kidney weighed 


48 grams, left kidney 46 grams. Cut 
surface showed firm grayish yellow 
pattern. Design of medullary sub- 
stance was clear. Several foci of 


hemorrhagie infiltration were located 
in the wall of the stomach and small 
intestines. Heart showed no anoma- 
Microscopically, a tremendous 
amount of leukemic infiltration was 
noted in the liver. This infiltration 
appeared to be primarily around the 
portal triads. Leukemic infiltration 


lies. 
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was also noted in the kidneys, lungs, 
and beneath the endocardium of the 
heart. 

Case 2.*—A 16-month-old white girl 
May 22, 1957, with 
a history of pallor first noted two 
months before admission. The child 
had become less active and more ir- 
ritable. ‘Anemia’’ was found and 
iron therapy was instituted by the 
family physician. Four weeks before 
admission, the child had a question- 
able convulsive episode. Intermittent 
fever developed and week later the 
child stopped walking. Appetite be- 


was admitted on 


came poor. Over the week preceding 
admission, she developed generalized 
edema. 


Past History.—This is the fifth child 


of a 37-vear-old mother and the ninth 
child of a 56-vear-old father, both of 
whom have been married before. 


There is no consanguinity between the 
parents. Neither parent has received 


any radiation therapy. The mother 
had vaginal ‘‘spotting’’ beginning 


about the third month and recurring 
occasionally throughout the preg- 
naney. About the third month the 
mother had a ‘‘virus infection’ 
with high fever and cough, but no 
rash. The child weighed 6 pounds at 
birth; cyanosis was prominent and 
resuscitation was somewhat difficult. 
There is a history of jaundice in the 
baby which was noted at 6 weeks of 
age and lasted about one month. Mo- 
tor and mental development has been 
noticeably retarded ‘‘two months or 
so behind the other children.’ 
Physical Examination.—The patient 
was an acutely ill, irritable child with 
characteristic mongoloid facies. 
Marked pallor and generalized edema 
were present. No jaundice, no 
bruises, and no petechiae were noted. 
Lymph nodes measuring 0.25 to 0.5 
em. in size were palpable in the eervi- 


also 


eal, axillary, and inguinal areas. 
Palpebral fissures were obliquely 
slanted. Epicanthie folds were promi- 


nent. The eves appeared small and 


*Referred by Dr. C 
Texas. 


Nau, San Antonio, 
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across a de- 
The head was 


were set widely apart 
pressed nasal bridge. 

brachyeephalic with somewhat _flat- 
tened occiput. A Grade II systolic 
heart murmur was heard over the en- 
tire precordium. The area of cardiac 
dullness was enlarged to percussion. 
The liver extended 7.5 em. and the 


spleen 7 em. below the costal margins. 


The fingers were short and stubby. 
All the joints were hyperextensible 


and the muscles felt flabby. 

Anthropometric Data.—Body length 
was 73 em. and body weight 9.1 Kg. 
Head circumference measured 42.8 
em., head length 14.4 em., and head 
width 11.8 em. Skeletal age was as- 
sessed at seven months. 

Dermatoglyphics showed the follow- 
ing: 


L oft Right 


1 12345 


Digital patterns 5432 
UUUU UUUUU 


W U 


= 


Hallucal pattern arch tibial arch tibial 


Axial triradius 2.6/5.1 1.8/4.4 

(height) (51%) (41%) 
Third interdigital 

configuration D D 
Palmar main line 

index 11 11 


Hematologic Data.—The blood find- 
ings were as follows: hemoglobin 6.5 
Gm., platelets 20,000, white blood cells, 


13,300, reticulocytes 7.0 per cent; dif- 
ferential: 28 per cent segmented 
neutrophils, 8 per cent stab neutro- 


phils, 22 per cent normal lymphocytes, 
10 per cent monocytes, 1 per cent 
myelocytes, 31 per cent blasts. Marked 
hypochromia and anisocytosis were 
noted. Few target cells and many 
macroeytie red cells were seen. There 
were 673 nucleated red cells per 100 
white cells in the peripheral smear. 
Blood type was A, Rh positive. Bone 
marrow differential was as follows: 
granulocytic series 6 per cent, red cell 
series 32 per cent, normal lympho- 
cytes 10 per cent, blasts and leukemic 
cells 52 per cent. The hematologist 
felt that the extremely hyperplastic 
marrow showed a very unusual pat- 
tern. This was characterized by hyper- 


plasia of immature reticuloendothelial 
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elements, of myeloblasts, and of im- 
mature erythrocytic elements. The 
erythrocytic elements were of abnor- 
mal morphology, although primarily 
normoblastic in type. No megakaryo- 
cytes were seen. The diagnosis of 
acute myeloblastic leukemia was made 
although the possibility of ‘‘erythro- 
leukemia’’ was also considered. 

Laboratory Data—Urinalysis 
showed no abnormal findings. Blood 
urea nitrogen was 23 mg. per cent, 
urie acid 5.72 mg. per cent. Serologi- 
eal test for syphilis gave a negative 
reaction. 





Lung fields showed 
no abnormalities. Heart appeared 
generally enlarged. Bone survey re- 
vealed no abnormalities. No anoma- 
lies of the facial bones or of the bones 
of the hand were seen. 


X-ray Studies. 


Clinical Course.—Treatment with 6- 
mereaptopurine-DON combinat‘on was 
started. The clinical picture stabilized 
rather promptly. At the time of last 
examination (June 8, 1957) the child 
was in fair clinical remission and was 
beginning to show hematologic —re- 
sponse to therapy. 


COMMENTS 


The pathogenesis of acute leukemia 
in children is unknown. While it is 
recognized that ionizing radiation is 
leukemogenic,® radiation as the prob- 
able etiologie factor can be established 
only in the very exceptional instance 
of aeute leukemia among children.* * 
Experimentally, other agents such as 
eareinogenie hydrocarbons and estro- 
induce leukemia in 
certain animals. Genetie strain, hor- 
mones, age, and other factors influence 


genic hormones 


the incidence of leukemia in these ani- 


mals. Animal data, however, cannot 


be used directly to explain human 
leukemia.’ 

The cause of mongolism, too, is 
obseure. It has been postulated that 
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teratogenic factors acting on the or- 
ganism between the sixth and ninth 
weeks of fetal life produce the various 
stigmata of ) This hy- 
pothesis is based on experimental ob- 


mongolism.*® 


servations that specific developmental 


defects follow when deleterious in- 
fluences act at specific developmental 
stages. Evidence for this ‘‘time 


specificity’’ of teratogenic effects has 
been reviewed by Wilson.® As a corol- 
lary it is presumed that the presence 
of certain developmental defects indi- 
vates the action of a teratogenic agent 
at a particular developmental period. 


fa 


The synehronism of associated ana- 
tomie malformations in mongolism do 
suggest a common teratogenic zone on 
the developmental time scale.‘ 

The the 


two conditions in numbers far exceed- 


coincident occurrence of 
ing the statistically expected frequency 
arouses speculation that the deleteri- 
ous stress leading to developmental 
anomalies of mongolism ‘also trigger the 
maldevelopment of the blood dyserasia. 
Suggestions along this line have been 
made in the earlier sporadie case re- 
ports.’” '! Such a contention receives 
strong support from tabulations of re- 
ported data (Table 1). In 6 out 
20 leukemia occurring 
concomitantly with mongolism is of 
the congenital type. The rarity of 
congenital leukemia is emphasized by 
the study of Dalgaard and Kass” who, 
in their extensive survey of the litera- 
ture from 1888 to 1955, aceumulated 


of 


instanees the 


data on 52 eases of ‘‘econgenital leu- 
kemia’’ from 44 published reports, in- 
cluding their own. Of these, only 34 
eases satisfactorily fulfill the diagnos- 


tie criteria set up by the authors. The 


probability of the chance occurrence, 
a single case of 


therefore, of even 
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TABLE I. 


SEX OF AGE AT ONSET OF 
PATIENT LEUKEMIA 
l M ll months 
2 M Congenital 
3 F Congenital 
+" M Congenital 
5* M Congenital 
6 Fr 2 years 
7 Fr 2 years 
8 M Congenital (?) 
9 M Congenital 
10 F 2% years 
1] FE 10 years 
12 M f years 
13 Fr 3 years 
14 Fr 2 years 
15 M 6 years 
16 Fr 22 months 
17 I 16 months 
18 ? 16 months 
19 ? 16 months 
20) ? 12 months 
*Presumptive diagnosis of mongolism. 
mongolism and congenital leukemia 
together would be infinitesimally 
small. 
The facet that, as in the two cases 


reported here, leukemia can develop 


many months postnatally does not 


completely negate the possibility that 


the essential damage occurred during 


the neofetal development. Such dam- 


aged tissue may retain increased sus- 


ceptibility to leukemogenie influences 


to which they are exposed later at dif- 


ferent times. Or, variations in age 


when leukemia becomes apparent may 
simply reflect the variability in latent 


periods. Leukemia following expo- 


sure to ioninzing radiation, for exam- 
ple, develops after different periods of 


time in different individuals. 


It is interesting to note that one 
child in the series reported by Merrit 
and Harris? received radiation in 


Exposure in utero to radiation 


utero, 
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LEUKEMIA REFERENCE 


Brewster and 
Cannon!4 

O’Connor et al.13 
Schunk and 
Lehman?! 
Soderhjelm and 
Ranstrom (quoted 
in ref. 12) 
Dalgaard and Kass!2 
Krivit and Good! 


TYPE 
Lymphatic 


OF 
Granulocytic 
Granulocytie 
Granulocytie 
Granulocytie 


Unclassified 
Lymphatie 


Lymphatic Ibid. 
Leukemic reticulo Ibid. 
endotheliosis Ibid. 
Lymphatie Ibid. 
Lymphatic Merrit and Harris? 
Granulocytic Ibid. 
Granulocytic Ibid. 
Granulocytie Ibid. 


Storts15 
Sutow and Welsh 


Unclassified 
Lymphatic 


(Case 1) 
Granulocytic Ibid (Case 2) 
? Bernard (quoted in 
ref. 1) 
? Ibid. 
? Tbid. 


has been etiologically related to mon- 
Of the 25 
gross malformations noted in 74 full- 


golism in other reports. 


term pregnancies in mothers subjected 
to Mur- 
phy" cites one case of mongolism. In 2 


posteoneeption irradiation, 
out of 75 eases of mongolism tabulated 
by Benda" irradiation was implicated. 
Of 12 children who were exposed in 
utero to the atomie bomb and children 
in whom radiation damage was mani- 
fested by the presence of microceph- 
aly, one child had concomitant stig- 
mongolism (unpublished 


mata of 


data). 

The clinical data on these two cases 
have been presented in the hope that 
the gradual accumulation of informa- 
tion from isolated sources may eventu- 
the pro- 
voeative problems concerning leukemia 


ally prove useful in solving 
y Pp a 


and mongolism. 








SUMMARY 
Clinical information is reported on 
two children in whom acute leukemia 
and mongolism occurred simultane- 
ously. 
ADDENDUM 


A second report by Krivit and Good 
(A. M. A. J. Dis. Child. 94: 289, 1957) 
further emphasizes the possible signifi- 
eanece of the simultaneous occurrence 
of acute leukemia and mongolism. 
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GARGOYLISM 


(HurLER’s SyNpDROM E; 


LIPOCHONDRODYSTROPHY : 


Dysostosis MULTIPLEX) 


Report or Two Cases IN NEGROID CHILDREN 


RosSELYN PAyNE Epps, M.D., AaNp Rotanp B. Scorr, M.D., Wasurnaton, D. C. 


ARGOYLISM is a rare hereditary 


disorder characterized by bizarre 
skeletal deformities and the presence 


of an abnormal storage substance 


which may be present in the brain, 


cornea, liver, spleen, lymph nodes, and 


other organs of the body. The first 
report of the skeletal deformities was 
made by Hunter’ in the Proceedings of 
the Royal Soci ty of Medicine ; in 1917. 
The first description of the complete 
syndrome, however, including evidence 
of abnormal storage, was made in 1919 
by Hurler*® in Munich. 

The disease is world-wide in distri- 
bution and oceurs in all Me- 
Kusick* commented on the 
rarity of reported eases in the Negro. 
Hubeny and Delano* reported a case 
in a male Negro child in 1941 and 
Townsend-Coles® reported 3 cases of 
the disease in Northern Sudanese na- 


races. 
however, 


tives. 

Recently, two brothers with the dis- 
ease were admitted to this hospital. 
Because of the rarity of reported cases 


in the Negro, these cases are presented. 


CASE REPORTS 


Case 1.—A. MeD., a 31-year-old 
male, was admitted on June 26, 1956, 
for diagnostic studies. He was born 
Nov. 27, 1952. The mother’s health 
was good during the pregnaney. De- 

From the Department of Pediatrics of 


Howard University College of Medicine and 
the Pediatric Service of Freedmen’'s Hospital. 
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livery was spontaneous and without 
complications. Weight at birth was 
3.54 kilograms. The father was 22 
years old and the mother was 26 years 
old at the time of his birth. There are 
two siblings—a girl, 2 years of age, in 
good health; and a boy, 15 months of 
age, who is retarded and anemie (Case 
2). The mother was in her fourth 
pregnancy at the time of the patient’s 
admission, and while he was hospita- 
lized gave birth to a premature male 
who appeared normal. 

At 9 months of age, the patient sat 
alone; he walked at 17 months. The 
mother states that, at 6 months of age, 
he began to say monosyllabic words 
to indicate his needs. This, however, 
ceased at 10 months of age, after an 
attack of pneumonia, and he had not 
talked since. His appetite has always 
been good. He has received multiple 
vitamin supplement in his diet since 
the age of 214 weeks. His weight at 
1 year was 11.36 kilograms. 

He had experienced frequent ill- 
nesses since he was 7 months old. At 
that time, he was hospitalized for a 
bilateral inguinal herniorrhaphy. Two 
weeks following operation, he devel- 
oped pneumonia. At 1% years of age 
he developed ‘‘asthma.’’ Since the 
age of 10 months, he has had frequent 
respiratory infections. Six months 
prior to admission, the parents were 
told that he had an enlarged heart and 
liver. 

According to the mother, the patient 
had presented a problem in discipline 
at home. He was disobedient and 
showed no regard for authority. At 
night, he often awoke screaming at 
imaginary objects. 
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Physical Findings.—The patient was 
a well-developed, well-nourished male 
with a large body structure (Figs. 1 
and 2). Anthropometric measurements 
are presented in Table 1. Mild oxy- 
cephaly was present. The sclerae were 
dark and mottled. The bridge of the 
nose was flattened. <A thick white 
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; 
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Fig. : ) 
and Case 2 is depicted in 
demonstrated in the boy on the right (Case 


nasal discharge was present. The teeth 
were small with wide spaces between 
them. The tonsils were slightly en- 
larged. The neck was short so that 
the head appeared to rest directly on 
the shoulders. Mild cardiomegaly was 
present but no ecardiae murmur or 
arrhythmia was elicited. 

The abdomen was markedly en- 
larged. Bilateral inguinal hernior- 
rhaphy sears were present. The liver 
could be pereussed 5 em. below the 
right costal margin and the spleen was 
palpable. The shoulders could not be 
fully abducted. The knees and elbows 
were partially flexed and could not be 


1.—Photograph of the patients and their normal sister. 
1 


Note the short appearance of the necks. 
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fully extended. The hands and feet 
were broad and short. The fingers 
were held in flexion and could not be 
fully extended (Fig. 3). When stand- 
ing, the patient often swayed from 
side to side and assumed a crouching 
position. There was a tendency to walk 
on the toes. 


is illustrated in C 
Mild oxycephaly is 


Case 1 


Laboratory Studies —The white 
blood cell count was 5,200 per cubic 
millimeter, hemoglobin 12.3 Gm. per 
100 ml., hematocrit 40 per cent and 
erythrocyte sedimentation rate 10 mm. 
in one hour. A _ differential count 
showed 38 per cent leukocytes, 29 per 
cent large lymphocytes, 12 per cent 
small lymphoeytes, 19 per cent mono- 
eytes, 3 per cent eosinophils, and 4 per 
cent basophils. A bone marrow speci- 
men was essentially normal. The 
serological test for syphilis was nega- 
tive. Urinalysis was within normal 
limits. Other blood examinations are 
presented in Table II. 
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Fig. 2.—Lateral view of the two patients and their normal sister, showing the enlarged 
. : > 


abdomens and partial flexion of the knees 


Slit-lamp examination of the eyes 
revealed no inelusion bodies or opaci- 
ties. The electrocardiogram and elee- 
troencephalogram were normal. 

Psychogalvanie skin resistance au- 
diometry indicated normal end organ 
II. 


TABLE Bioop CHEMISTE 





Nonprotein nitrogen 
Glucose 
Total protein 
Albumin 
Globulin 
Calcium 
Inorganic phosphorus 
Sodium 
Potassium 
Protein-bound 
leterus index 
Cholesterol, total 
Cholesterol, esters 
Cephalin flocculation 
Glutamic exaloacetic 


iodine 


transaminase 


Plasma protein (paper electrophoresis ) 


Case 1 is illustrated in C and Case 2 in A. 


function on the right and some im- 
pairment on the left. He did not re- 
spond normally to environmental 
sounds. Ear, nose, and throat exami- 
nation showed no gross abnormality 
that might cause the hearing or speech 
IN CASE 1 


tY DETERMINATIONS 


40 mg. per 100 ml. 


83 mg. per 100 ml. 
6.29 Gm. per 100 
4.30 Gm. per 100 ml. 
1.90 Gm. per 100 ml. 
8.85 mg. per 100 ml. 
4.66 mg. per 100 ml. 
141.0 mEq. per liter 
4.8 mEq. per liter 
4.9 ug per 100 ml. 
3.0 units 
239 mg. per 100 ml. 


ml. 
Ratio 2.14 


112 mg. per 100 ml. 
2 plus in 24 hours; 4 plus in 48 hours 
24 units 
Albumin 58.6% 
Alpha globulin 11.0% 
Beta globulin 17.1% 


Gamma globulin 
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Fig. 3.—Note the flexion of the terminal phalanges in Case 1 (A) and Case 2 (C), compared 
with normal sibling (B). 





Fie. 4 Photomicrograph of section of the liver showing vacuolation of the cytoplasm and 
increased fibrosis in the portal triads. 





defect. Psychometric studies indicated 
that the patient’s mental age was about 
l vear. 

A section of liver was obtained for 
biopsy. Microscopic examination 
showed distention of the cytoplasm of 





Fig. 5.—Lateral view of roentgenogram of 
the spine (Case 1). Arrow indicates hypo- 
plastic twelfth dorsal vertebra. 





Fig. 6 Roentgenogram of the hands (Case 
1) The metacarpal bones are irregular in 
shape and tend to be pointed at their proximal 
ends. 
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the hepatic plate eells by a finely 
vacuolated material which in man) 
areas was dissolved out by formalin 
(Fig. 4). The vacuolated material 
gave negative results to fat stain (su- 
dan 1V). There was increased fibrosis 
within the portal triads. Masson’s 
stain showed an increased amount of 
collagen in the portal triads and these 
sometimes extended to adjacent porta! 
triads producing pseudolobules. 

Roentgenologic Findings.—Examina- 
tion of the chest disclosed a ribbon- 
like appearance of the ribs, which 
varied in size and shape. The cardiac 
silhouette was enlarged and there was 
mild congestion of the lungs. The 
twelfth dorsal vertebra showed a slight 
loss of substance from its anterior 
superior aspect which was associated 
with a slight degree of sclerosis (Fig. 
5). There was evidence of sclerosis 
involving each humerus. Each radius 
and ulna appeared osteoporotic. Typi- 
cally, the metacarpal bones were broad 
and pointed at the proximal ends (Fig. 
6). No roentgenographie evidence of 
rickets was present. 


Case 2.—M. MeD., a 15-month-old 
male, was admitted on Sept. 5, 1956. 
He is the brother of the patient pre- 
sented in Case 1 and was brought to 
the hospital for study. The patient 
was born in the home and weighed 
2.0 kilograms at birth. The mother 
was ‘‘anemic’’ during this pregnancy 
and took multiple vitamins and a spe- 
cial diet. Shortly after birth, he de- 
veloped diarrhea and an upper re- 
spiratory infection and was _ hospital- 
ized for 15 days. At 2 months of age, 
he was operated upon for an inear- 
cerated inguinal hernia. He also re- 
ceived treatment periodically for bron- 
chiolitis, anemia, malnutrition, and 
otitis media. 

The patient sat at 13 months. He 
could not stand alone, walk, or say any 
words at 15 months. His appetite was 
good but he would accept only strained 
foods. According to information sup- 
plied by the mother, multiple-vitamin 
supplement was not added to the diet 
until the child was 1 year of age. 
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Physical Findings.—The patient was 
a fairly well-developed, well-nourished 
15-month-old male, who appeared alert 
and observant. His weight on admis- 
sion was 9.9 kilograms. Pertinent 
body measurements are presented in 
Table I. The forehead was prominent 
with protruding temporal bones. The 
bridge of the nose was flat and crusts 
were present in the nares. The eyes 
were essentially normal. The neck was 
short and thiek (Figs. 1 and 2). The 
chest was symmetrical with some flar- 
ing of the lower rib margins. Harsh 
breath sounds were heard throughout 
the lung fields. The point of maximal 
impulse of the heart was located in 
the fifth intereostal space to the left 
of the midelavieular line. No murmur 
was heard. The abdomen protruded. 
A right inguinal herniorrhaphy sear 
was noted. The spleen was enlarged 
7 em. below the left costal margin. He 
tended to hold his hands in a claw-like 
position (Fig. 3). The feet were broad. 
The patient’s arms could not be fully 
extended at the elbow and there was 
limited abduetion at the shoulder 
joints. There was partial flexion of the 
knees (Fig. 2). Both testes were in 
the scrotal sac. Phimosis was present. 
A fine lanugo-like fuzz was present 
over the body. 

Laboratory Studies —The white 
blood cell count was 5,600 per cubic 
millimeter, hemoglobin 9.3 Gm. per 
100 ml., hematocrit 33 per cent, and 
erythroeyte sedimentation rate 35 mm. 
in one hour. The serological test for 
syphilis was negative. Other blood 
studies are presented in Table III. 
Urinalysis showed no abnormalities. 
Slit-lamp examination of the cornea 
failed te diselose opacities or inclusion 
bodies. The electroencephalogram and 
eleetrocurdiogram were normal. 

Roe niqe nologu Findings. The pa- 
tient ’s second, third, fourth, and fifth 
metacarpal bones were somewhat irreg- 
ular and somewhat pointed at the 
proximal ends. The chest showed rib- 
bon-like ribs with variation in size and 
shape. The eardiae silhouette was en- 
larged. There was no roentgenographie 
evidence of rickets. 
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DISCUSSION 
disease in 


The the 


siblings, especially brothers, is not an 


occurrence of 
uncommon finding. The appearance of 
the disorder in children of apparently 
normal parents suggests that the lat- 
ter may be earriers of a single reces- 
Washington" pointed out 
that, for earriers of such a gene to 


sive gene. 


transmit the disease, they must marry 
other carriers. This accounts for the 
rarity of the disease in the general 
population except when there is pa- 
rental consanguinity. By this mode 
of inheritance males and females are 
equally affected. 
the preponderance of affected males 
in published series, a sex-linked form 


In order to explain 


of inheritance has also been proposed 
for some cases. 

The two boys described in this re- 
port are representative of gargoylism 
in childhood. Few, if any, affected 
individuals show all the reported char- 
acteristic signs of the disease® (Table 
IV). 
and 


Some of the eases are atypical 
(forme fruste) 
The differential 
diagnosis of any given ease, therefore, 
would depend largely on the predomi- 
nating signs and symptoms. 


wide variations 


have been reported.’ 


often mistaken for 
eretinism the stunted 
the retarded mental development, the 
shortness of the extremities, and the 
appearance of the hand form a syn- 


Gargoylism is 


since growth, 


which resembles eretinism on 
superficial examination. The abnor- 


malities of the bones seen in the roent- 


drome 


genogram, enlargement of the spleen 
or liver, and cloudiness of the cornea 
make the diagnosis of gargoylism pos- 
sible. 


Morquio’s disease is similar, with 


dwarfism, atypical facies, and various 











Glucose 

co, 

Chlorides 

Total protein 
Albumin 
Globulin 

Caleium 

Prothrombin 

Icterus index 


Total bilirubin 


Cholesterol, total 


Glutamic 


TABLE III. 


Nonprotein nitrogen 


Inorganic phosphorus 
time 


Direct van den Bergh reaction 


Alkaline phosphatase 
Cephaiin flocculation 
oxaloacetic 
Plasma protein (paper electrophoresis ) 
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IN CASE 2 


BLoop CHEMISTRY DETERMINATIONS 


30 mg. per 100 ml. 
107 mg. per 100 ml. 
21 mEq. per liter 
105 mEq. per liter 
6.41 Gm. per 100 ml. 
4.66 Gm. per 100 ml. 


or a atio 2.66 
1.75 Gm. per 100 ml. aatie 


9.70 mg. per 100 ml. 
4.66 mg. per 100 ml. 
100% of control 


9.8 units 

0.394 mg. per 100 ml. 

0.093 mg. per 100 ml. 
132 mg. per 100 mil. 


11.16 Bodansky units per 100 ml. 
1 plus in 24 hours; 2 plus in 48 hours 


transaminase 30 units 


Albumin 50.0% 
Alpha globulin 12.0% 
Beta globulin 20.0% 
Gamma globulin 18.0% 











Local: 
Head 
Nose 
Eyes 
Ears 
Mouth 





Neck 
Thorax 
Spine 
Abdomen 


Extremities 


X-ray: 
Skull 


Clavicles 
Ribs 
Vertebrae 
Extremities 


bone deformities: however, mental de- 


TABLE IV. 


SuMMARY OF REPORTED FINDINGS IN GARGOYLISM 


General: Grotesque appearance and asymmetrical dwarfism, mental retardation 


Large and prominent, dull facies 

Flattened bridge, chronic ‘‘ rhinitis’’ 

Hypertelorism, clouding of cornea 

Impaired hearing 

Small, widely spaced, malformed teeth, mouth breathing, enlarged tongue, 
enlarged adenoids 

Very short 

Flaring of lower rib cage, funnel chest, cardiomegaly, systolic murmurs 

Kyphosis, gibbus 

Protuberant, hepatosplenomegaly, diastasis 
hernia 

Broad hands, stubby fingers, flexion contracture of 
extensibility 


recti, umbilical and inguinal 


fingers, limited joint 


Long, shallow sella turcica with anterior ‘‘ pocketing,’’ separation of sutures, 
platybasia, marked deformities of facial bones 

Thickened 

Broad, saber shaped, or spatulate 

Wedge-shaped deformity of body with anterior beaking 

Short, thick radii and ulnae with distorted distal epiphyses, broad and 
stubby metacarpals with coarse trabeculations, proximal ends pointed, 
short, misshapen phalanges 


the bones aid in dis- 


tinguishing them. 


genograms of 





ficiency, enlargement of the liver, and 
clouding of the cornea are absent.* 
The bone deformities of rickets may 
Both 
diseases may involve the bones of the 
skull, thorax, spine, pelvis, and ex- 


externally resemble gargoylism. 


tremities. The history, chemical de- 


terminations on the blood, and roent- 





Reduced mobility of the joints such 
as is seen in gargoylism is a charac- 
multiplex 
The subeutaneous tissues 


teristic of arthrogryposis 
congenita.” 


are likely to feel thick, doughy, and 


gelatinous. Inguinal hernia occurs, as 
well as congenital anomalies such as 
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hypospadias, cleft palate, eryptorehid- 
mental de- 
the 


cornea and evidence of abnormal stor- 


and 
clouding of 


ism, micrognathia, 


ficiency. However, 
age are not present. 

Some of the other conditions to be 
differentiated from gargoylism are ju- 
venile amaurotie idiocy, congenital 
syphilis, and craniofacial dysostosis of 
Crouzon. 

Bone lesions have been present in all 
reported eases. In about 75 per cent 
of the reported cases there has been 


Jack- 


coneluded that the diagnosis rests 


evidence of corneal elouding.'® 
son 
essentially on the presence of coexistent 
characteristic osseous lesions along with 
evidence of an abnormal storage sub- 
stance such as corneal clouding, mental 
defect, or hepatosplenomegaly. 
Victims of this disease appear to be 
particularly susceptible to acute re- 
spiratory infections, and bronchopneu- 
The 
exact chemical nature of the storage 
clear. It 
variously deseribed as being lipid or 


monia is a chief cause of death. 


substanee is not has been 
- polysaccharide 


There 


glyeolipid, complex 
(glycogen), or glycoprotein.” 
was a slight increase in the beta elob- 
ulin fraction of the serum proteins in 
our eases. There is no effective treat- 


ment for the syndrome. 


SUMMARY 


Because of the rarity of reported 
eases of gargoylism in the Negro, the 
eases of two brothers with this disease 
are presented. The pathological find- 
ings in the liver of one of the patients 


are also reported. A discussion of the 


differential diagnosis is given. 
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A CASE 


COARCTATION OF THE ABDOMINAL AORTA 


SUCCESSFULLY 


TREATED SURGICALLY 


F. S. Gerpast, M.D.,* R. S. Kiser, ComMANDER (MC) USNR, Anp A. M. 
MARGILETH, LIEUTENANT COMMANDER (MC) USN 
RosLtyn, Lona ISLAND, N. Y. 


LTHOUGH eoarctation of the ab- 
A dominal aorta is considered a 
very rare condition, more cases have 
been reported in the past 8 years than 
in the 102 years following the first 
ease described by Quain in 1847. Un- 
doubtedly, this is due to our increas- 
ing knowledge and interest in eardio- 
vascular disease, as well as to better 
diagnostic aids such as aortography. 
With such continued interest this con- 
dition will probably be diagnosed 
clinieally with inereasing frequeney. 
Ten of the 18 eases reported in the 
literature were not surgically treated. 
Nine of these 10 cases were reviewed 
by Inmon and Pollock,’ and 8 of these 
constitute autopsy reports. Two pa- 
tients’? had aortography only. Six 
of the 10 patients died because of the 
complications of the coaretation of the 
abdominal aorta. 

The 8 remaining patients have had 
Glenn 
and associates* removed the spleen and 
used the splenic artery to bypass the 
coarcted aorta, with a good result. In 
two eases reviewed by the previous 
authors’ * a lumbar sympathectomy 
was performed with slight improve- 


various surgical procedures. 


From the U. S. Naval 
California. 

*Formerly Commander (MC) USNR. Pres- 
ent address: Department of Surgery, St. 


Hospital, Corona, 


Francis Hospital, Roslyn, Long Island, N. Y. 
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ment. Albanese and Baila‘ reported a 
patient in whom a homologous graft 
was inserted below the renal arteries, 
who died postoperatively of anuria 
and encephalopathy. Two patients re- 
viewed by Inmon and Pollock’ had 
nephrectomies benefit and 
died. Another patient reported by the 
same authors had a laparotomy only. 


without 


Beattie and _ associates® 
used a graft to replace the aortic coare- 
tation at the level of the diaphragm. 


Our patient was treated surgically; 


suecessfully 


however, the coarctation was corrected 
during a second major operation after 
a previous thoracotomy had been per- 
formed. It is the purpose of this re- 
port to reeord the first ease of coare- 
tation of the abdominal aorta in the 
region of the celiae axis treated sue- 
cessfully in which a homologous aortic 
graft was used with an excellent result. 
In addition we wish to point out two 
errors which were made clinically and 
radiologically prior to the definitive 
surgical procedure. In view of the 
diagnostic importance now placed upon 
angiography® in the diagnosis of con- 
genital cardiovascular anomalies, we 
must the value of a 
thorough clinical examination of the 
patient and proper correlation of the 
clinical with the radiographic findings 
in making a final diagnosis previous 
to surgical therapy. 


re-emphasize 
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CASE REPORT 


S. L. O., an 11-year-old white girl, 
was first seen in the Pediatrie Clinic of 
the U. S. Naval Hospital, Corona, Cali- 
fornia, on Mareh 9, 1956. The history 
revealed that a heart murmur was 
noted in February, 1956, by the fam- 
ily doetor during an examination for 
an upper respiratory infection. The 
patient had no symptoms referable to 
the cardiovascular system. When hy- 
pertension was found in association 
with the heart murmur, the child was 
referred to a eardiologist. In March, 
1956, examination by the cardiologist 
revealed a blood pressure of 180/120 
in both arms, diminished femoral pul- 
sations, and inability to obtain a blood 
pressure in either leg. The examina- 
tion otherwise was reported as normal 
except for a systolic murmur, Grade 
III in intensity, along the left sternal 
border, which also was heard in the 
left posterior chest. A, was greater 
than P,. Laboratory tests on that ex- 
amination revealed: hemoglobin 14.4 
Gm.; red blood eells, 4.77 million; 
white blood cells, 7,600; differential 
count of 54 neutrophils and 46 lympho- 
cytes; sedimentation rate of 7 mm. in 
one hour. X-rays of the chest and 
fluoroscopy revealed rounding of the 
left ventricular shadow suggestive of 
early hypertrophy. The aortie knob 
was prominent. The electrocardiogram 
revealed S-T segment depression in 
V; and V,. The corrected Q-T was 
0.26. A diagnosis of coarctation of the 
aorta was made by the cardiologist. 

A review of systems revealed that 
the patient began having frontal head- 
aches at 7 years of age. These oe- 
curred about three or four times each 
year and were associated with nervous- 
ness and oceasional nausea. They had 
not increased in frequency or severity. 
There was no past history of edema, 
intermittent claudication, dyspnea, or 
easy fatigability. There had been no 
abdominal pains or infections of un- 


usual nature in the gastrointestinal 
tract. There had been no visual com- 
plaints. 


The past history showed that the 


child had grown and developed nor- 
mally and had had the usual con- 
tagious diseases without complications. 
She had had tonsillitis with ear in- 
fections frequently until the age of 5 
years when a tonsillectomy and ade- 
noideetomy were performed. 

Family history revealed that the 
father had oceasional migraine head- 
aches. There was no history of hyper- 
tension. The mother and father were 
in good health as was an 8-year-old sib- 
ling who was found to be normal on 
examination. 

Physical condition was normal ex- 
cept for the same cardiovascular find- 
ings noted above. Funduscopic ex- 
amination was normal. 

The patient was referred to the 
eardiae clinie of St. Mary’s Hospital 
in Long Beach, California, where ear- 
diae studies were performed on April 
10, 1956. The angioecardiogram per- 
formed was interpreted as showing an 
area of narrowing at the distal aspect 
of the areh of the aorta which was 
consistent with the usual type of coare- 
tation of the thoracic aorta. Opera- 
tion was advised but deferred until 
the end of the school term. 

First Hospital Admission.—The pa- 
tient was admitted July 9 and dis- 
charged July 23, 1956. 

Interval history revealed that the 
patient had been well since the initial 
examination except for oceasional 
minor frontal headaches and easy fat- 
igability at times. General appearance 
revealed a_ well-developed but thin 
white female. Weight was 75 pounds, 
temperature was 99.6° F., pulse was 
120, and blood pressure was 170/120 
in both arms and 0/0 in both legs. 
The examination was entirely normal 
except for a Grade I (I-IV) systolic 
murmur heard over the precordium as 
noted previously. 

Laboratory findings were as follows: 
Hemoglobin was 13.6 grams. Bleed- 
ing time was 1 minute 30 seconds, and 
coagulation time was 3 minutes 30 see- 
onds. A urinalysis was normal with 
a specific gravity of 1.028. A chest 


x-ray revealed a normal chest although 
there was questionable broadening of 
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the supracardiac silhouette. An elec- 
trocardiogram showed S-T segment de- 
pression in chest Leads V; and V, 
which was interpreted as early evi- 
dence of left ventricular hypertrophy. 

On July 11 the patient was given a 
general anesthetic and placed in the 
lateral decubitus position with the left 
side uppermost. <A left parascapular 
incision was made. A moderate amount 
of increased collateral circulation was 
noted in the extracostal tissues. The 
fourth interspace was entered. The 
mediastinal pleura was incised over 
the aorta, and the upper portion of 
the descending aorta and the aortic 
arch freed from surrounding tissue. 
No definite coaretation could be seen. 
The fibrous portion of the ductus arte- 
riosus was ligated and divided. No 
lumen was found. On palpation of 
the lower thoracic aorta a thrill was 
felt at the aortic hiatus of the dia- 
phragm and it was noted that the in- 
tereostal vessels in the lower thorax 
were much larger than those visualized 
above. Therefore, an oblique exten- 
sion of the previous incision was made 
and was carried down over the eighth 
interspace. The lower portion of the 
thoracic aorta and the upper portion 
of the abdominal aorta were exposed. 
About 2 em. eaudal to the aortie hiatus 
the aorta became almost solid. A 
thrill could be felt over this firm area. 
Since the exposure was not very good 
and the operation had been prolonged, 
the procedure was terminated. 

The patient made a rapid recovery, 
and on July 20 a retrograde aortogram 
was performed using Urokon (70 per 
eent). Serial films were made. The 
films showed a coarctation approxi- 
mately 3 em. in length extending from 
the level of the first lumbar vertebré 
to about 2 to 3 em. above the origins 
of the renal arteries (Fig. 1). Con- 
siderable collateral cireulation was 
noted between the lower intercostal and 
lumbar arteries. Both kidneys were 
well visualized and showed prompt 
dye exeretion and normal configura- 
tion. The patient tolerated the pro- 
cedure well. 


COARCTATION OF ABDOMINAL AORTA 
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On July 23, the day of discharge, a 
thorough examination (by A. M. M.) 
revealed a systolic sonorous murmur 
along the left sternal border which 
varied with pulse and respiratory rates 
as well as position. This was also 
heard in the neck. A second faint 
harsh systolic murmur could be heard 
in the sixth intereostal space. <A 
third systolic murmur Grade II 
(I-IV) was noted over the epigastrium. 
No thrill was palpated nor were the 
femoral pulses palpable. A, was snap- 
ping in character and louder than P.. 
Arterial pulsations were felt posteri- 
orly, only with careful serutiny, in the 
tenth and eleventh intercostal spaces. 
Blood pressure was 180/120 lying 
down and 180/130 in the sitting posi- 
tion with a large cuff on the right arm. 


Second Hospital Admission.—The 
patient was admitted July 30 and dis- 
charged Aug. 8, 1956. 

Interval history revealed that the 
patient had been well. General ap- 
pearance revealed a well-developed but 
thin, blonde girl, 11 years of age. 
Physical findings were: temperature, 
99.4° F. orally; blood pressure, 190 
160; height, 58 inches; weight, 6214 
pounds; pulse, 128; and respiration, 
24. Examination was normal except 
for the following cardiovascular find- 
ings in addition to those noted on July 
23. The thorax posteriorly revealed 
several areas of pulsation in T,») and 
T,, intercostal spaces which on auscul- 
tation revealed an inconstant, high- 
pitched bruit. On the left side of the 
Tio spinous process a continuous mur- 
mur could be heard. On the right side 
of the T,) thoracie spine a systolic 
bruit was heard. This was low pitched 
and was Grade I (1-IV). The two ear- 
diae systolic murmurs as noted pre- 
viously were unchanged. The third 
murmur which was previously heard 
in the left epigastrium was now con- 
tinuous, Grade I (I-IV), and was harsh 
in quality. The loudest component 


was found to follow the second heart 
sound. 


There was no thrill. 
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A repeat blood count, urinalysis, and 
hematocrit were normal. Six urinalyses 
were normal and showed good coneen- 
tration. 

The patient was started on penicil- 
lin preoperatively. On August 1 she 
was given a general anesthetic, placed 
in an ice bath for one half hour, and 
her temperature was slowly lowered 
from 99° F. (rectally) to 86.1° F. 
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umbilicus. The abdominal aorta was ex- 
posed retroperitoneally. There was a 
very slight pulsation felt in the abdom- 
inal aorta below the renal vessels which 
appeared normal and were found 
to eome off in the usual manner 
(Fig. 2). About 1 to 1.5 em. above 
the renal vessels the abdominal aorta 
was found to be very firm and a 
systolic thrill could be felt. The dia- 





Fig. 1. 


segment just above renal arteries and collateral circulation, 
costals which anastomose inferiorly with lumbar 


injection of Diodrast. 

The operative procedure was as fol- 
lows: The patient was placed in a 
semilateral position with the left side 
uppermost. An ineision was made 
through the ninth intereostal space and 
earried down over the anterior abdom- 


inal wall to a level 3 em. below the 


Film made during retrograde aortagram via right femoral artery showing coarcted 


Note dilated tortuous lower inter- 


arteries. Pyelogram is a result of previous 


phragm was next incised in the direc- 
tion of the ninth rib and the ineision 


earried medially posteriorly to the 
aortic hiatus. The thoracie aorta was 
mobilized for a distance of 7 em. 


above the aortie hiatus and two um- 
bilieal tapes were placed about it. 
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aorta 


thoracic 
measured about 3 em. and had a very 


diameter of the 


» 


The 


forceful pulsation. Two em. below 
the aortic hiatus the aorta, which 
eould now be palpated more easily, 
was found to be practically solid with 
no pulsation. The systolic thrill could 


be felt at the distal portion of this 
The coareted portion of 


solid area. 
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ance did not appear to be narrowed. 
There was an abundance of nerve and 
sear tissue about this solid portion. 
An attempt was made to dissect out 
this area, but due to the presence of 
this dense adherent tissue it was felt 
that it was too hazardous to warrant 
such a dissection. The aorta distal to 
the coarctation measured 1 em. in di- 





Fig. 2.—-Composite roentgenogram of the abdominal and lower thoracic aorta with super- 


imposed diagram to show 
performed, that is, the insertion of 
grammatically demonstrated. 


the aorta measured approximately 2 
em. in length and had the 
same caliber (3 em.) as the upper por- 
tion of the thoracic aorta. Therefore, 
the narrowing of the aorta was appar- 
ently intraluminal sinee the caliber 
of the vessel from the external appear- 


to 3 


the extent of the abdominal coarctation. 
an homologous 





The operative procedure 


aortic graft about the stricture, is dia- 


ameter and had a normal-appearing 
wall. A Satinsky clamp was placed 
on the lower portion of the thoracic 
aorta just above the aortic hiatus and 
a linear incision 2.5 em. in length was 
made. The proximal end of the homol- 
ogous thoracic aortie graft (previously 
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lyophilized and soaked in saline for 
restoration) was then sutured end-to- 
side to the aorta with 5-0 arterial silk 
sutures. After anastomosis of this por- 
tion of the graft, which measured 2.5 
em. in diameter and 13 em. long, the 
distal end was sutured to the abdomi- 
nal aorta end-to-side 1 em. beyond 
the renal arteries. Blood was noted 
to eourse through the graft and 
good pulsations were felt in the ab- 
dominal aorta (Fig. 2) following the 
release of all the clamps. Following 
closure of the wound the femoral pulses 
were found to be very strong on the 
left and fair on the right. 

The patient tolerated the procedure 
very well. She lost about 3,500 c.e. 
of blood, which was replaced by 4,000 
e.c. The operative procedure was with- 
out incident except at one point when 
the blood pressure was momentarily 
unobtainable as the distal anastomosis 
of the aortie shunt was being made. 
At the onset of the operative procedure 
the blood pressure was 200/120. This 
gradually fell and was 145/90 at the 
end of the 5-hour surgical procedure. 

The postoperative course was rela- 
tively uneventful. The blood pressure 
varied between 112 to 170 systolie and 
80 to 120 diastolic. The sonorous heart 
murmur was still heard over the pre- 
eordium. Neither the previous harsh 
systolic murmur noted along the left 
sternal border nor the extracardiac 
murmurs noted in the epigastrium and 
in the posterior thoracic areas could 
be heard. The femoral pulsations as 
well as the posterior tibial artery pul- 
sations were easily palpated. On Au- 
gust 7, the day before discharge, a 
sonorous Grade I (I-IV) murmur was 
heard in the midepigastrie area on 
deep pressure with the stethoscope. 
Examination was entirely normal 
otherwise, and the blood pressure was 
120/98. 

Outpatient Course—On Aug. 15, 
1956, the patient was well except for 


some pain along the incision. She 
noted that her feet felt warmer than 
usual. Examination revealed pulse 


112; blood pressure 135/110 left arm, 
weight 66 


and 130/122 right arm; 
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pounds; temperature 98° F. orally. 
Other findings were normal except for 
a faint systolic sonorous murmur heard 
in the epigastrie area. Femoral, pos- 
terior tibal and dorsalis pedis arterial 
pulsations were present bilaterally. 
One week later the patient had gained 
weight and looked better. Examina- 
tion revealed weight 70 pounds; tem- 
perature 99° F.; pulse 88; blood pres- 
sure 118/94 left arm, 116/96 right 
arm; 126/92 left leg and 128/96 right 


leg. The patient was advised to con- 
tinue limited activity. Two weeks 


later the patient was well and the blood 
pressure was 108/96. 

On Nov. 7, 1956, the patient was well. 
She had been active, with only limited 
restriction such as vigorous exercise. 
Weight was 75 pounds and blood pres- 
sure 105/75. The eomplete examina- 
tion was normal except for a faint 
systolic bruit in the mid-epigastric 
area. The femoral and posterior tibial 
pulsations were normal. Three months 
later the patient continued to do well. 
Weight was 7914 pounds; height 5914 
inches; temperature 99.2° F.; blood 
pressure right arm 110/65, left arm 
115/75, right popliteal 90-70-40, left 
popliteal 125/80 with a large cuff; 
pulse 100. Physical examination was 
entirely normal exeept for an incon- 
stant, faint sonorous murmur heard 
along the left sternal border. Good 
aortie pulsations were noted in the mid- 
abdomen and a faint systolic sonorous 
bruit was heard above the umbilicus. 
The femoral and posterior tibial pul- 
sations were palpable, but the right pos- 
terior tibial pulsations seemed to be 
decreased. Both dorsalis pedis pul- 
sations were barely felt. Laboratory 
data revealed a normal urinalysis and 
blood count, a sedimentation rate 
of 27 (Wintrobe), and a_hemato- 
erit of 45. X-rays of the chest showed 
regeneration of the removed portions 
of the ribs of the left lower hemithorax. 
There was a minimal residual pleural 
searring. The lungs were clear. The 
eardiae silhouette was normal except 
for a slight prominence in the region 
of the pulmonary artery. An x-ray of 
the abdomen was normal. 
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On May 8, 1957, the patient was 
quite well and had been on full activity 
during the previous two months. Men- 
struation had started and was normal. 
Examination was unchanged except for 
the absence of the cardiae murmur. 
The blood pressure was 110/70 in the 


arms, 120/80 in the left leg, and 95/75 
in the right leg. Weight was 85 
pounds. X-rays of the chest and ab- 


domen were unchanged. A _ urinaly- 
sis, blood urea nitrogen, blood eount 
and sedimentation rate were normal. 


COMMENT 
From this case and a review of the 
literature it is apparent that hyper- 
universal in all eases of 
This’ finding 
is perhaps the most significant of all 


tension is 
coarctation of the aorta. 


in directing a differential diagnosis to- 
ward the possibility of coarctation. If 
hypertension is found on routine ex- 
amination, it should follow that the 
popliteal blood pressure be ascertained 
next in order to rule out disparity be- 
tween the two locations. Having been 
prompted by the blood pressure find- 
ings, a careful examination for pulsa- 
tions and bruits over the entire chest 
and abdomen should always be made. 
In the reported ease the presence of 
the murmur heard over the epigas- 
trium and the pulsations and bruit 
heard over the lower posterior chest 
should have led to a diagnosis of coare- 
tation of the abdominal aorta had they 
been critically evaluated prior to sur- 
gery. Thus a second major surgical 
procedure probably would have been 
avoided. 

Once the diagnosis is suspected, the 
only aceurate adjunctive modality is 
radiographic study by means of angiog- 
raphy or aortography, which, when 
properly and evaluated, 
will localize and show the degree and 
extent of the stenosis and the amount 


performed 
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addition to 
eliminating other congenital vascular 


of collateralization in 
anomalies. Although this is not en- 
tirely without danger the morbidity 
figures are extremely low and certainly 
the 
examination. 


information gained justifies the 
When intravenous injec- 
tion is employed, the results are not 
always satisfactory due to the con- 
siderable dilution of the opaque ma- 
terial by the time it reaches the aorta. 
This factor may have been the major 
cause of the error made in the interpre- 
tation of the angiocardiogram in our 
patient. The most satisfactory method 
is catheterization of the radial artery 
with placement of the eatheter tip in 
the middle segment of the ascending 
aorta. In our ease in 


vase, Or any 


which abdominal coarctation is sus- 
pected, it is felt that a retrograde ap- 
proach by catheterization of a super- 
ficial femoral artery is the procedure 
of choice. This was accomplished with- 
out difficulty and the results were sat- 
isfactory (Fig. 1). 

This ease is of unusual interest be- 
cause the narrowing of the aorta was 
above the renal arteries and involved 
the celiac axis. In most of the re- 
ported cases of coarctation of the ab- 
dominal aorta the constriction has been 
below or at the level of the renal ar- 
teries. The ideal method for correct- 
ing a stenosis of the thoraeie or ab- 
dominal aorta is to excise the deform- 
itv and reanastomose the ends of the 
aorta, or to replace the stenotic area 
with a homologous graft if the nar- 
rowing is located where this is feasi- 
ble. We chose to bypass the entire 
defect because of its unusual location. 
If a replacement graft had been in- 
serted, it would have been most diffi- 
cult to anastomose the branches of the 
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celiac axis to the graft since these ves- 


sels were of such small ealiber that 
the likelihood of such anastomoses re- 
would indeed have 


maining patent 


been small. 

Most authors state that the ideal age 
for operation in any ease of coarcta- 
tion whether it be abdominal or tho- 


racic is from 5 to 15 years. This agrees 


s 


with other reeent reports’ * which 


show the mortality rate to be lowest 
(6.8 per cent) between 4 and 15 years 
of age. Satisfactory reduction in the 
hypertension which occurred in our 
ease, as it does in 90 per cent of these 
patients’ following surgery, is more 
likely to result in the younger age 


group. 


SUMMARY AND CONCLUSIONS 


This is the first ease of coarctation 
of the abdominal aorta limited to the 
area of the celiae axis which has been 
using an aortic 


treated successfully 


homograft as a shunt about the econ- 
stricted area. <A brief review of the 


literature is given. The importance 
of a thorough physical examination and 
correlation with the roentgenographie 
study prior to surgery has been re- 


Surgieal correction of 


emphasized. 


such lesions is the only satisfactory 
method of treatment. 


We are indebted to Herbert Movius, M.D., 
Long Beach, Calif., for his surgical assist 
ance. 

REFERENCES 


1. Inmon, T. W., and Pollock, B. E.: Coare 
tation of the Abdominal Aorta: Review 
of the Literature, Am. Heart J. 52: 314, 
1956. 

2. Freeman, N. E., Miller, E. R., Stephens, 
B., and Olney, M. B.: Retrograde Arteriog- 
raphy in the Diagnosis of Cardiovascular 
Lesions: II. Coarctation of the Aorta, 
Ann, Int. Med. 32: 827, 1950. 

. Glenn, F., Keefer, E. B. C., Speer, D. D., 
and Dotter, C. T.: Coarctation of the 
Lower Thoracic and Abdominal Aorta Im- 


2 


w 


mediately Proximal to the Celiae Axis, 
Surg., Gynee. & Obst. 94: 561, 1952. 
4, Albanese, A. R., and Baila, M. R.: Coare- 


tation congenita de la aorta abdominal, 
Bol. Acad. Argent. Cire. 37: 211, 1953. 

. Beattie, E. J., Jr., Cooke, F. N., Paul, J. 
S., and Orbison, J. A.: Coarctation of 
the Aorta at the Level of the Diaphragm 
Treate? Successfully With a Preserved 
Human Blood Vessel Graft, J. Thoracic 
Surg. 21: 506, 1951. 

6. Lester, R. G., Margulis, A. R., and Nice, 
C. M., Jr.: Roentgenographie Evaluation 


e 


of Coarctation of the Aorta in Infants, 
J. A. M. A. 163: 1022, 1957. 
7. DiAbreu, A. L., and Parsons, C.: Surgical 


Treatment of Children With Coarctation 
of the Aorta, Brit. M. J. 2: 391, 1956. 
8. Rumel, W. R., Bailey, C. P., Samson, P. 
C., Waterman, D. H., and Bing, R. J.: 

Surgical Treatment of Coarctation of the 
Aorta: Report of the Section on Cardio- 
vascular Surgery, American College of 
Chest Physicians, J. A. M. A. 164: 5, 1957. 

9. Nadas, A. 8.: Pediatric Cardiology, Phil- 
adelphia, 1957, W. B. Saunders Co., pp. 
378-385. 


























SYMPTOMATIC PATENT DUCTUS ARTERIOSUS IN 


INFANCY 
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INTRODUCTION 


HE problem of patent ductus ar- 

teriosus in infancy was not fully 
appreciated until its importance was 
emphasized by Ziegler’ in 1952. He 
pointed out that twenty of Abbott’s? 
ninety-two autopsied cases 
Wilson 
reported autopsies on 


series of 


were in infants. Similarly, 


and Lubschey* 
patients with uneomplicated 


Death re- 


sixteen 


patent ductus arteriosus. 


sulted in fourteen of these before 1 


vear of age. Several other reports* 


have revealed that patent ductus ar- 


teriosus in infancy may result in 
cardiae enlargement, congestive heart 
failure, and death. Keith and For- 


syth® demonstrated the presence of a 
patent ductus arteriosus by aortog- 
raphy in six infants with cardiae en- 
largement and/or congestive failure. 
Ziegler’ added seventeen under the age 


of 3 to this list and commented on 
the value of the operation. Closure 
was successful in fifteen, while one 


died preoperatively and one during 
induction anesthesia. 

In 1954, Lyon and Kaplan® reported 
five symptomatic infants from their 
clinie with uncomplicated patent duc- 
tus arteriosus. In four of these, suc- 
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cessful closure of the ductus arteriosus 
was carried out. 

These reports emphasized the im- 
portance of patent ductus arteriosus 
in infancy and showed that operation 
at this age was followed by rapid re- 
covery. All reported the difficulty of 
diagnosis but pointed out the value of 
the occurrence of the usual signs. In 
several cases special procedures, such 
as cardiac catheterization, angiocardi- 
ography, and retrograde aortography, 
were required to establish the diagno- 
sis. 

In the past four years we have ob- 
served ten infants who were operated 
prior to the age of 214 years. The 
findings in ten patients are 
herein reported, further emphasizing 
the importance of detecting this lesion 
in infaney. 


these 


SUMMARY OF SIGNIFICANT FINDINGS 


The significant clinical and labora- 
tory findings are given in Table I. 
The youngest patient at the time of 
operation was 9 months old. Nine of 
the ten were below the ‘‘average 
weight range’’ for their chronological 
age, and the ‘‘normal’’ sized infant 
gained weight noticeably after opera- 
tion (Fig. 1). Eight of the remaining 
nine have been followed from a few 
months to four years. The weights 
of seven plotted against their ages 
show a definite tendency toward gain 
after operation (Fig. 2). The tenth 
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LITTLE AND SUNICO: 


patient has not been followed long 

enough for indication of a trend. 
Patient J. T. (Fig. 3) 

weight during medical management ; 


gained 


operation could probably have been 
safely delayed until she was older. 
Since she had had one bout of con- 
gestive failure with a compatible x-ray 
picture, it was felt that surgery was 
indicated. Of the ten, seven had had 
one or more bouts of congestive fail- 


ure, requiring digitalization and con- 


Age 
Yrs. 





WEIGHT 
- GIRLS- 
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J. developed a thrill when 9 months 
old. 
located at the point of maximum in- 


The thrill in each instance was 


tensity of the murmur. 

The blood pressure was diagnosti- 
eally helpful in five patients. Four had 
a normal, pressure. One electrocardio- 
gram was read as normal, one showed 
right ventricular hypertrophy, five 
left 


three combined hypertrophy. 


ventricular hypertrophy, and 


At eardiae fluoroscopy nine of the 





Patient | J.T. 


Fig. 3.—Weight response of patient J. T. 


tinued maintenance therapy until 
completion of surgery. 

The other physical findings were 
variable. Four of the ten had dias- 
tolic as well murmurs. 
These were of the ‘‘classical’’ ductus 
murmur type. The youngest patient 
with a ‘‘elassical’’ murmur was 6 
months old. The other murmurs were 
not described as continuous until after 
the first year of life. Five had loud, 
harsh systolic murmurs heard all over 
the precordium. Two were loudest in 
the second and third left intercostal 
spaces, two in the third, and one in 
the third and fourth. Six had a pal- 
pable systolic thrill, and patient K. L. 


as_ systolic 


ten (Fig. 4) were found to have eardi- 
The 
patient’s heart was at the ‘‘upper lim- 


omegaly of some degree. other 
its of normal.’’ Seven had evidence 
on opacification of the esophagus of 
left atrial enlargement. The pulmo- 
nary vascularity was increased in six 
(Fig. 5), at the upper limits of nor- 
Post- 


operative radiological examination re- 


mal in two, and normal in two. 


vealed a tendency for the cardiomeg- 
aly to decrease (Fig. 4). This oe- 
eurred more as a result of the growth 
of the chest as there was little or no 
change in cardiac size. The pulmo- 
nary vascularity also became normal 
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TABLE I, SUMMAny 
CLINICAL FINDINGS 
AGE IN MONTHS | ] BLOOD 
FIRST | OPERATED | |_ _MURMUES | PRESSURE 

PATIENT | SEX OBSERVED UPON | GROWTH | SYS. DIA. |THRILL | (MM. HG.) EKG 
D. R. F 6 94 R. + + + 120/64 R. V. | 
M. 8. F 2 9 R. 7 0 + L. V. 
DK. H. M 15 25 R. 7 7 0 134/80 L. V. H. 
J. T. F 5 30 R. + @<4 0 118/40 L. V. 1 
J. A. D. M 16 20 R. + + + 108/48 N. 
V. D. B. F 12 27 R. + - + 110/40 L. V. 
d. te Me M 5 14 R. + 0 0-+ 145/60 L. V. 
R. L. J. F 3 10 N. 0 . 112/50 C. H. 
D. L. J. F 3 15 R. 0 + 160/50 CG. EE 
P. K. C. F 7 12 R. + 0 + 100/70 L. V. 
Key: 

R.—Preoperative weight below the 16th percentile on the Iowa Weight Chart. 

N.—Normal. 

R. V. H.—Right ventricular hypertrophy. 

L. V. H.—Left ventricular hypertrophy. 

L. V. P.—Left ventricular preponderance. 


Cc. H.—Combined hypertrophy. 


E.—Enlarged. 


D). 


verted to normal or revealed less evi- 


(Fig. The electrocardiograms re- 


dence of hypertrophy following oper- 


ation. These changes oceurred over 


varying time periods, generally re- 


quiring several months. 
and angio- 


Cardiae eatheterization 


cardiography* were carried out in 


In each instance the 
data 


with patent ductus arteriosus, and in 


seven patients. 


eatheterization were consistent 


five the ductus was entered. The diag- 


nosis was confirmed by angiocardiogra- 
phy in three, and a retrograde aorto- 
gram was necessary for diagnosis in the 


ninth ease. Three had associated mild 


pulmonary hypertension, three moder- 


ate, and one severe. There was some 


degree of reverse flow in two as evi- 


deneed by peripheral arterial oxygen 
saturations of 78 and 86 per cent. All 


*Cardiac catheterization was performed by 
L. Leight, M.D., of the Department of Medi- 
cine, and angiocardiography by L. A. Davis, 
M.D., Radiologist-in-Chief, Children’s Hospi- 
tal The techniques used were described in 
1 paper (“High Speed Biplane Selective 
presented at 
1957, New 


Angiocardiography" ), 
\. M \ 
City 


meeting June 4, 











were operated upont successfully and 
are well or improving. 
DISCUSSION 

Uncomplicated patent ductus ar- 
teriosus usually is asymptomatic in 
infaney but, as_ illustrated by 
these patients, may be the cause of 
disturbances and/or cardiac 
failure. In general, the diagnosis be- 
fore the development of the ‘‘typical’’ 
murmur is difficult and requires in- 
vestigation by physiological methods. 
This difficulty is indicated by the clini- 
The 
results of such physiological investi- 
gation were quite rewarding and the 
observation of ten such patients in 
four years indicates that symptomatic 
patent ductus arteriosus in infaney 
may be more common than heretofore 
appreciated. Surgical 
this condition is at present the most 
satisfactory and least difficult pro- 
cedure in the area of congenital heart 
disease in infaney. 


growth 


cal findings represented herein. 


correction of 





tOperations were performed by H 
Lynn, M.D., Surgeon-in-Chief, Children’s 
pital. 


Hos- 
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RADIOLOGICAL FINDINGS 


| 
CARDIAC CATHETERIZATION | ANGIOCARDIOG- 
| 


PHYSIOLOGICAL STUDIES — 
CONTRAST 


SELECTIVE 





\RDIAC LEFT | PULMONARY Be. BE GRIZATIO RETROGRADE 
SIZE | ATRIUM | VASCULARITY | CONCLUSION |P.A.P. | R. F. RAPHY | AORTOGRAPHY 

E. N. 4 

E. E. I. C. 49/32 . N. D. 

E. N. I. 

E. E. A C. 41/19 0 N. D 

N. N. N.-I 

E. E. I. C. 43/29 0 D. 

E. E. I. C, 32/19 + N. D. 

E. E. * C. 44/21 0 D. 

E. E. I. Cc. (7) 87/50 0 N. D. D. 

E. E. I. Cc. 61/48 0 D. 


I.—Increased. 
C.—Confirmatory. 
D.—Diagnostic. 

P. A. P.—Pulmonary arterial 
R. F.—Evidence of reversal of flow 
N. D.—Not diagnostic. 


In those patients without a ‘‘typi- 
eal’’ murmur, differential diagnosis in 
our experience was between an inter- 
ventricular septal defect and patent 
ductus arteriosus. In retrospect, we 
have not been able to note any clinical 
findings that will aid in this differenti- 
ation. When confronted by this dif- 
ferential diagnosis in a symptomatic 
infant, physiological studies are justi- 
fied, particularly in view of the re- 
cently reported’ poor outlook of symp- 
tomatic infants with an uncorrected 
interventricular septal defect. 


SUMMARY 


1. Ten symptomatie 
patent ductus arteriosus in infancy 
are reported and elinieal and 
laboratory findings summarized. 

2. The importance of this congenital 
heart lesion is emphasized as a cause 
of growth retardation, pulmonary 
overcireulation, enlarged heart, and 
cardiac decompensation. In the ma- 
jority, specific left atrial enlargement 
was also noted. 

3. Cardiae catheterization, 
eardiography, and/or aortography is 
frequently necessary for the diagnosis 


patients with 


their 


angio- 


pressure in 
through the 


He. 
ductus. 


mm, 


of patent ductus arteriosus in patients 
prior to the development of a ‘‘typi- 
eal’? murmur. 

4. Differential diagnosis in our ex- 
perience rests between patent ductus 
arteriosus and interventricular septal 
defect. 
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UNILATERAL RENAL VEIN THROMBOSIS IN AN INFANT WITH 
SEPSIS DUE TO SALMONELLA CHOLERAESUIS. 


NEPHRECTOMY W 


ITH RECOVERY 


J. A. pe LA Torre, M.D., E. VittALpanpo, M.D., H. Esparza, M.D., ANb 
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NTEREST in renal vein thrombosis 

has been renewed sinee 1942 when 
Campbell and Matthews' made the 
first preoperative diagnosis verified at 
operation. Several articles have since 
appeared dealing with the clinical and 
pathological aspects of this lesion, and 
there has been an increasing number 
of reports of patients successfully 
treated by surgery.” 

Renal vein thrombosis in children is 
relatively common in the first months 
of life, especially in the newborn pe- 
riod, as a complication of diarrheal dis- 
ease.” The process is either primary 
in the small radieles and extends see- 
ondarily into the main branches of 
the renal veins, or it oeceurs simulta- 
neously in branches of small and large 
ealiber.* 

The main predisposing causes, in 
addition to ileocolitis associated with 
dehydration,’ are sepsis, omphalitis, 
diphtheria, bronchopneumonia, skin 
infections, pharyngitis, and otitis. In 
these conditions the existence of vas- 
cular damage due to bacterial toxins is 
assumed.® Only in a few old reports’ 
are bacteria reported as being cultured 
from the thrombosed veins. 

The symptoms depend, to a certain 
degree, on the extent of the infaretion 
and the survival time. In those cases 
tliagnosed in life, the elinieal picture 
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Mexico, D. F. 

is characterized by the sudden appear- 
ance in an infant with severe diarrhea 
and dehydration of a tender mass in 
either kidney region, by gross or micro- 
scopic hematuria, associated with al- 
buminuria, pyuria, eylindruria, and 
sometimes oliguria or anuria, by 
azotemia, and, in some instances, shock. 
If the patient survives the initial pe- 
riod without surgery, the kidneys de- 
erease in size and hematuria declines, 
although azotemia persists for some 
time. 

The diagnosis is based on the pre- 
viously mentioned data and is con- 
firmed by intravenous pyelogram that 
shows exclusion of the diseased kidney. 
Retrograde urographie studies show 
incomplete or irregular filling of the 
renal pelvis on the affected side. 

An early nephrectomy offers the 
greatest hope for recovery, due to the 
theoretical possibility of extension of 
the thrombus to the vena cava and op- 
posite kidney. 

The following case illustrates several 
of these points. 


CASE REPORT 


C. D. F., an 8-month-old male infant, 
was admitted to the Hospital Infantil 
de Mexico on Oct. 28, 1956, because 
of vomiting, diarrhea, and a fever of 3 
days’ duration. Previous history was 
noncontributory except for several 
mild bouts of diarrhea that improved 
spontaneously. 
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On October 25 the patient had 
passed 10 large watery stools, and in 
the next two days about 15 per day. 
High fever and occasional vomiting 
and coughing were present from the 
beginning, and he was restless and 
anorexic. 

On admission the infant, weighing 6 
kilograms, appeared acutely ill, and 


had a temperature of 38.7° C. He was 
semiconscious, dehydrated, with an 
acidotie type of respiration. The ab- 


domen was soft and depressed, with- 
out masses on palpation. Deep tendon 
reflexes were hypoactive. 
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millimeter; hemoglobin 10 Gm.; leuko- 
eyte count 5,300 per cubic milli- 
meter with a differential count of 
76 per cent neutrophils, 22 per cent 
lymphoeytes, and 2 per cent monocytes. 
Blood culture on October 29 was nega- 
tive. 

Urinalysis on October 31 showed 
albumin 2+, countless red blood eells 
and easts; on November 3, albumin 1+, 
no red blood cells or casts. Urine eul- 
tures on October 31 and November 
3 were negative. 

Blood chemistry on October 31 was: 
Blood urea, 47 mg. per 100 ml.; uric 
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Fig. 1.—Clinical course. 


During the first week in the hospital 
(Fig. 1) the patient remained in a 
poor condition, with daily elevations 
of temperature to 39° or 40° C., pallor, 
dyspnea, dehydration, and restlessness. 
On October 29 gross hematuria was 
observed, continuing for 3 days. Blood 
pressure varied from 70/40 to 90/70. 
On November 1 a mass was palpated on 
the right flank; it was firm, smooth, 
measured about 8 by 4 em., and was 
tender. In this period the number of 
stools were only 1 to 3 daily, most of 
them normal; there was no further 
vomiting. 

Laboratory findings were as follows: 


Hemogram on October 29 showed 
erythrocytes 3.64 million per cubic 


acid, 1.51 mg. per 100 ml., creatinine, 
1.77 mg. per 100 ml. 

Blood electrolytes on October 29 
were: sodium, 151 mEq. per liter; 
potassium, 4 mEq. per liter; chlorides, 
119 mEq. per liter; earbon dioxide 
content, 7.5 mEq. per liter; pH 7.08. 
On October 31 they were: sodium, 130 
mEq. per liter; potassium, 3.25 mEq. 
per liter; chlorides, 107 mEq. per liter; 
earbon dioxide content, 22.5 mEq. per 
liter; pH, 7.44; ecaleium, 5 mEq. per 
liter. 

Stool eultures on October 29, 30, 31, 
and November 7, 8, 12, 14, and 16 were 
negative. On November 2 Salmonella 
choleraesuis was cultured. 
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During the second week there was 
frank improvement. The temperature 
was never over 38° C., anorexia dis- 
appeared, hydration and consciousness 


became practically normal. The ab- 
dominal mass decreased in size. Urine 
was clear until November 7, when 


there was again hematuria, lasting this 
time for 4 days. 

Urinalysis on November 7 showed 
albumin 1+, a few red and white blood 


cells, and easts. 
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enlarged kidney and faulty filling of 
> 


the renal pelvis on the right (Fig. 3). 
On November 12 surgical explora- 


tion was undertaken, with the diag- 
nosis of right renal vein thrombosis. 
A right oblique renal incision was 
made. The kidney was enlarged, 


measuring 6 by 4 by 3.5 em.; it was 
hemorrhagic and had small soft whit- 
ish-vellow nodules on its surface. Ex- 
amination of the renal pedicle revealed 
that it was free of thrombus. The ped- 





Fig. 2 Intravenous pyelogram showing 


of the left one 
Fig. 3 Retrograde 
ind irregular filling of the 


renal pelvis. 


Blood chemistry on November 6 was 


as follows: urea, 29.32 mg. per 100 
ml.; urie acid, 1.16 mg. per 100 ml.; 


creatinine 0.92 mg. per 100 ml. 

On November 7 an intravenous py- 
elogram revealed a nonfunctioning 
right kidney with normal left kidney 
(Fig. 2). -On November 12 retrograde 
urographie studies showed the upper 
third of the ureter displaced by the 


nonfunctioning 


Fig. 3. 


right kidney with normal aspect 


pyelogram showing displacement of the upper third of the right ureter 


icle was dissected, doubly clamped and 
transected, and the kidney was _ re- 
moved. The pathological report de- 
scribed the size and outer aspect of the 
kidney. The capsule was 2 to + mm. 
thick and merged with the cortex. The 
kidney tissue was red and homogene- 
ous. The renal pedicle was empty. Mi- 
croscopie examination revealed necrosis 
of the renal tissue with only a few 














Photomicrograph showing total necrosis of the medullary portion of the kidney. 
reduced 1.) 





Fig. 5.—Photomicrograph of a thrombosed vein of the renal parenchyma. (X80; reduced 
1%.) 
6- 

Fig. 6.—Photomicrograph demonstrating thickening of the capsule with lymphocytic infiltra- 
tion. Notice a few tubules of normal aspect in the superficial portion of the cortex. (x80; 
reduced \%.) 
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tubules in the cortex (Fig. 4). In 
the medulla the veins were throm- 
bosed (Figs. 5 and 6). Lymphocytic 
infiltration of the cortex and inflam- 
matory infiltration with increased con- 
nective tissue in the perirenal tissue 
were noticed. Numerous colonies of 
Sal. choleraesuis were cultured on 
blood agar plates from a section of 
the kidney. 

The postoperative course was un- 
eventful. Urine and blood urea were 
normal; three blood cultures were 
negative. 

The treatment during the first week 
consisted of intravenous electrolyte 
solutions (Darrow-glucose 5 per cent), 
blood and plasma. Intramuscular 
procaine penicillin was used during 
the first three days (October 28, 29, 
and 30) and after that intramuscular 
oxytetracyline (30 mg. per kilogram 
per day) for 5 days (October 31 to 
November 4) followed by tetracycline 
by mouth (50 mg. per kilogram per 


day) for 8 days more (November 5 
to 12). Chloramphenicol was used im- 
mediately after surgery and main- 


tained for 7 days (100 mg. per kilo- 
gram per day). 

The child gained weight and was 
discharged cured on December 5. 


COMMENTS 


In the evaluation of the etiology it 
is important to take into considera- 
tion the action of the S. choleraesuis 
infection when added to the damaged 
kidney cireulation affected by dehy- 
dration and shock, accompanying the 
severe enteritis. Salmonella cholerasuis 
is a well-known ecause of sepsis and 
ean produce acute pyelitis and pyelone- 
phritis.. Nevertheless, so far as we 
have been able to determine, this is 
the first report in the literature where 
eultured from a 
The fact that it 
was missed in the blood and urine eul- 
tures and that, of nine stool cultures 


this organism was 


thrombosed kidney. 


only one was positive, emphasize the 
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difficulties that similar cases may offer 
the detection of the infectious 
agent. The advantages of direct cul- 
ture from the kidney tissue for the 
discovery of infections have been ob- 
served by other workers.° 


for 


The sudden appearance of an ab- 
dominal mass with hematuria and 
azotemia in an infant with severe di- 
arrhea foreed us to consider the pos- 
sibility of renal thrombosis. This was 
made evident by the x-ray studies. Im- 
provement was remarkable. In a few 
days, despite the complete destruction 
of the right kidney and the existence 
of a salmonella infection within it, 
there was no fever, the kidney became 
progressively smaller, hematuria dis- 
appeared, and blood urea tended to 
become normal. Probably, some uni- 
lateral cases where hematuria and kid- 
ney enlargement are of a lesser degree 
might pass unnoticed during the acute 
stage, with the possibility of hyperten- 
sion being caused in later life. 

To avoid the extension of the throm- 
bus to the vena cava and to the other 
renal vein, an immediate operation has 
been advised. However, consideration 
should be given to improvement of the 
condition of infection, shock, dehydra- 
tion, and acidosis, especially because 
the mechanism of production does not 
depend as much on the presence of a 
previous thrombus as on the existence 
of a mechanism that favors its develop- 
ment. 

SUMMARY 


Unilateral renal vein thrombosis 
following a severe Salmonella cholerae- 
suis enteritis is reported in an 8-month- 
old infant. Clinical and radiological 
data brought about the recognition of 
this disease. The diagnosis was con- 
firmed at operation. S. choleraesuis 




















was cultured from the kidney. 
patient recovered after nephrectomy. 


1. 


DE LA TORRE ET AL.: 


The 


REFERENCES 


Campbell, M. F., and Matthews, W. F.: 
Renal Thrombosis in Infants: Report o 
Two Cases in Male Infants Urologically 
Examined and Cured by Nephrectomy at 
13 and 33 Days of Age, J. Peprat. 20: 604, 
1942, 

Parry, E. W.: Unilateral Renal Vein 
Thrombosis Treated by Nephrectomy and 
Post-operative Heparin, Arch. Dis. Child- 
hood 26: 358, 1951. 
Warre, H., Birdsong, 
A.: Renal Vein Thrombosis in 
J. A. M. A. 152: 700, 1953. 
Clatworthy, H. W., Jr., Dickens, D. R., 
and McClave, C. R.: Renal Thrombosis 
Complicating Epidemic Diarrhoea of the 
Newborn; Nephrectomy With Recovery 
New England J. Med. 248: 628, 1953. 
Traggis, D. G., and Ellison, M. M.: Unilat- 
eral Renal Vein Thrombosis, J. Pepiat. 48: 
229, 1956. 


M.., and Kelley, R. 
Infants. 


3. Barenberg, L. H., Greenstein, N. M., Levy, 


Renal Throm- 
Di- 


W., and Rosenbluth, 8S. B.: 
With Infarction Complicating 


bosis 


UNILATERAL RENAL VEIN THROMBOSIS 


_ 


oa 


pP 


. Ahvenainen, E. 


. MeClelland, C. 


. Czerny, A., and Moser, P.: 


. Saphra, J., and Winter, J. W.: 





211 


arrhea of the Newborn. Summary of Five 
Cases, Am. J. Dis. Child. 62: 362, 1941. 
Morrison, J. E.: Renal Venous Throm- 
bosis and Infarction in the Newborn, Arch. 
Dis. Childhood 20: 192, 1945. 


. Zuelzer, W. W., Kurnetz, R., and Fallon, 


R.: Thrombosis of Renal Veins, A. M. A. 
Am. J. Dis. Child, 81: 27, 1951. 

K., and Nallman, Niilo: 
of Deep Veins in Childhood: 
of Renal Veins, Ann. paediat. 
105, 1954-1955. 

Q., and Hughes, J. P.: 
Thrombosis of the Renal Vein in Infants, 
J. PepratT. 36: 214, 1950. 


Thrombosis 
Thrombosis 
Fenniae 1: 


Klinische Boe- 
bachtungen an magendarmkranken Kindern 
im Siuglingsalter, Jahrb. f. Klinderh, 38: 
430, 1894. 

Finkelstein, H.: Tratado de las Enfer- 
medades del Lactante. Editorial Labor, 8. 
A., Barcelona, Madrid, Buenos Aires, Rio 
de Janeiro, 1941. 

Clinical 
Manifestations of Salmonellosis in Man. 
An Evaluation of 7779 Human Infections 
Identified at the New York Salmonella 
Center, New England J. Med. 256: 1128, 


1957. 











GIANT HEMANGIOENDOTHELIOMA WITH ASSOCIATED 
THROMBOCYTOPENIA 


Ropert G. Scuerz, Captain, MC, USA, Jose M. Louro, Caprarm, MC, USA, 


AND Leo J. 
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Wasuineton, D. C. 


thrombocy- 
hemangiomas 


| ricer egg eases of 
topenia with large 

have been reported since the original 
description by Kasabach and Merritt 
in 1940.'"° Of these 14 patients, two 
died as a result of the disease, one from 
hemorrhage into the thoracic cavity® 
and the other from asphyxia second- 
ary to hemorrhage into a hemagioma 
of the neck.’ A third child died from 
an overwhelming infection’ several 
The re- 


regression of the 


months after splenectomy. 
maining 11 had 
tumor, either spontaneously or follow- 
ing radiation, accompanied by return 
to normal of the platelet counts and 
subsidence of the hemorrhagie mani- 
festations. 

The 


these eases were (1) a large vascular 


characteristics common to all 
tumor involving a fairly large area, 
such as a shoulder, an arm, a leg, the 
abdomen, the thorax, the head, or the 
nee k, (2) 
clinieal evidence of hemorrhage into 


thrombocytopenia, (3) 


the tumor with eechymoses and pete- 
chia elsewhere, and (4) anemia, sec- 
ondary to hemorrhage into the tissues. 

Thirteen of the 14 patients had had 
the full syndrome before the age of 1 
year. Most of the 13 were hospitalized 
for therapy before the age of 3 months. 

Our ease is presented to demonstrate 
a suecessful program of therapy com- 
radiation, Meticorten (pred- 
and whole-blood transfusions. 


bining 
nisone ), 


From the Pediatrics Section, Walter Reed 
Army Hospital, WRAMC. 
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CASE HISTORY 


This 1l-year-old white girl was ad- 
mitted to a United States Army Hos- 
pital at Camp Zama, Japan, on July 
25, 1956, with a large eechymotie area 
on her right breast and anterior chest 
wall which had been noted three days 
before admission. Chest x-ray at this 
time revealed the right hemidiaphragm 
to be markedly elevated, and a band 
of inereased density extended along 
the lateral chest wall which appeared 
to represent pleural fluid. Coarse 
trabeculations of the right upper ribs 
with decalcification and periosteal re- 
actions were noted, suggesting either 
inflammatory or neoplastic changes. 
Long bone studies of the upper and 
lower extremities were normal. Bleed- 
ing time was 1 minute 45 seconds; 
coagulation time was 4 minutes 30 see- 


onds. Rumpel-Leede tests were nega- 
tive. Platelet count was 164,000 on 


one occasion. Bone marrow study on 
July 31 was normal. Thoracentesis 
was performed during this admission 
and grossly bloody fluid was obtained. 
On August 21 the child was trans- 
ferred to Tokyo Army Hospital for 
thoracic surgery consultation to de- 
termine the type of neoplasm on the 
right side of her chest. On August 27 a 
biopsy of both soft tissue and rib was 
performed. From the biopsy material a 
diagnosis of hemangioma of the ecapil- 
lary type, ‘‘hemangioendothelioma,’’ 
was made. The child was transferred 
to Walter Reed Army Hospital for 
further treatment. During her trip by 
air evacuation to this hospital there 
was a noticeable increase in the size 
of the right side of her chest wall aec- 
companied by further eechymoses, mild 
respiratory distress, and anorexia. 
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Family History—The father and 
mother, aged 25 and 26, respectively, 
are alive and well. The child was the 
product of a normal pregnancy and 
delivery. Family history was nega- 
tive for disease tendencies except for 
diabetes in a maternal grandmother. 

Past history was not remarkable for 
any illnesses other than an occasional 
upper respiratory infection. 

Physical examination on September 
19 revealed a_ well-developed, well- 
nourished child in moderate respira- 
tory distress. Her weight was 25 
pounds. There was a diffuse swelling 
eovered with eechymoses over the right 
anterior chest wall. The swelling was 
soft and nontender. No bruits could 
be heard or thrills felt in the mass. 





Fig. 1.—Photograph made on 
admission to Walter Reed Army Hospital, 
showing ecchymoses and area of involvement 
of the hemangioendothelioma, 


of patient 


There were strong breath sounds in the 
left lung field and no rales eould be 
detected. Voice and tactile fremitus 
were normal on the left. Over the 
right lung field the breath sounds were 
decreased and percussion note was 
dull. Vocal fremitus was inereased on 
the right. Blood pressure in the right 
arm was 88/54. Point of maximum 


impulse was in the sixth intercostal 
space between the mideclavicular line 
and the anterior axillary line. Trachea 
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appeared deviated to the left. Pulse 
rate was 90 per minute and regular. 
A, and P, were equal. Liver was pal- 
pable 2.5 em. below the right costal 
margin. The spleen could not be pal- 
pated. Extremities showed no de- 
formities. Genitalia and rectum were 
normal. Neuromuscular examination 
was within normal limits. 


Laboratory Data.—On admission the 
white blood cell count was 15,000 with 
56 neutrophils, 42 lymphocytes, and 2 
monocytes. Hemoglobin was 9 Gm.; 
hematoerit was 26 per cent. Urinalysis 
was negative. Chest x-ray showed that 
the entire right pleural space was ob- 
secured and clouded, and no area of the 
lung eould be demonstrated. The heart 
shadow appeared to be slightly dis- 
placed to the left side. In the lateral 
views the architecture of the lung fields 
anteriorly was obscured by what ap- 
peared to be a large tumor mass. How- 
ever, the posterior costophrenie suleus 
was clear. The interpretation was that 
a significant amount of pleural fluid 
was present in the right side of the 
chest, but that the main opacification 
was probably secondary to a tumor 
mass. It was also noted on the x-rays 
that the first six ribs on the right side 
appeared to be involved by a diffuse 
bone destructive process. 


Hospital Course.—It was felt on ad- 
mission that the child was critically 
ill and the prognosis for life was poor. 
The general appearance was that of a 
malignant process, even though the 
biopsy diagnosis had been hemangio- 
endothelioma. A bone marrow exam- 
ination was done to see if diffuse proc- 
ess could be demonstrated. Following 
the bone marrow aspiration on Sep- 
tember 21, the child continued to bleed 
from the aspiration site for about eight 
hours. Platelet count was performed 
and revealed a count of 8,000 platelets 
per cubic millimeter. This platelet 
count and all subsequent counts were 
performed by the direct phase micros- 
copy method. Smears from the tibial 
marrow aspirate were quite cellular. 
There were many small mature 
lymphoeytes throughout the marrow 
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(41 per cent). Granulocytes were fre- 
quently seen and showed normal mat- 
uration with a borderline increase in 
the eosinophils. The total number of 
erythroid cells was reduced. Matura- 
tion, however, was normal with good 
hemoglobinization. The total number 
of megakaryocytes was increased and 
many of the megakaryocytes had gran- 
ular eytoplasm and lobulated nuclei. 
A few had some platelets near the bor- 
ders. Some of the megakaryocytes did 
not have granules in the eytoplasm 
and/or had evacuated cytoplasm. The 
number of agranular megakaryocytes, 
however, was small. The marrow was 
not specifie for any disease, but it was 
compatible with thrombocytopenia see- 
ondary to rapid removal of platelets 
from the peripheral blood. On Sep- 
tember 22 the child was given 10 mg. 
of Meticorten in divided doses. 
Twenty-four hours later the platelet 
count was 42,000. The child was seen 
by the Tumor Board and they unani- 
mously reeommended that she be 
treated with irradiation. On Septem- 
ber 23 irradiation was started with 
100 roentgens. During the next 31 
days the child was to receive a total 
dosage of 2,000 roentgens tumor dose 
through 10 by 15 em. anterior right 
hemithorax port and 10 by 10 em. pos- 
terior right hemithorax port. Six days 
after initiation of therapy the platelet 
count was 610,000. Because we did 
not know whether or not Meticorten 
had any effect on the platelet levels, 
we discontinued the Meticorten ther- 
apy and continued to give radiation. 
The child’s condition improved. She 
was breathing without distress and the 
eecchymotiec areas were disappearing. 
The chest x-rays, however, continued 
to be formidable and showed the tumor 
mass involving the chest wall and ribs 
on the right side with evidence of 
rather massive pleural effusion on the 
right. The was discussed with 
thoracie surgeons who felt that no vig- 
orous attempt should be made to per- 
form a thoracentesis. The patient had 
improved so much clinically that it 
was decided to allow her to return 


case 


home with her parents and to have ra- 
diation as needed on an outpatient ba- 
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sis to complete the course of 2,000 
roentgens. The parents were instructed 
that the child was to return imme 
diately if there was any increase in 
respiratory distress or any further 
evidence of blecding. 

Five days after discharge, this 15- 
month-old child was readmitted to 
Walter Reed Army Hospital because 
of the sudden development of short- 
ness of breath beginning early on the 
morning of admission. Coughing was 
also noted which was more severe than 
usual. There was no hemoptysis. At 
the same time the parents noted that 
the right anterior chest wall appeared 
to be more prominent and_ swollen. 
The admission platelet count was 18,- 
500. Hemoglobin was 14.1 Gm. with 
a hematocrit of 48. Because of the im- 
mediate deterioration since — steroid 
therapy, it was felt that Meticorten 
was needed and that radiation therapy 
alone was not enough to control the 
thrombocytopenia in this patient. Ae- 
cordingly, she was started on a 15 mg. 
divided dose of Meticorten daily, de- 
creasing gradually to a maintenance 
dose of 7.5 mg. daily. Over the next 
week after admission the child had evi- 
dence of a superimposed respiratory 
infection in addition to her underlying 
disease. She responded slowly but 
steadily to antibioties after treatment 
with oxygen and moist air. Inerease 
in her platelet counts, however, was 
gradual. The second platelet count on 
the day of admission showed a further 
drop to 7,500 platelets. By October 
15, on the sixth day after her seeond 
admission, the platelet count increased 
to 42,000. On October 16, the plate- 
let count was 130,500. At this point 
radiation therapy was reinstituted 
During the second hospitalization sh« 
received transfusions of whole fresh 
blood from a silicone-treated plastic 
bag. By October 20, the child’s con 
dition had improved clinically and sh« 
was more alert and active. There was 
a noticeable decrease in the size of the 
mass in the right side of the chest and 
approximately 75 per cent regressior 
of the tumor of the soft tissues by x 
ray. The child was discharged from 
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the hospital on October 25, 36 days 
after her initial admission. She was 
seen frequently as an outpatient and 
platelet counts were obtained at weekly 
intervals for two months. Meticorten 
was continued in gradually decreasing 
dosages for 214 months following dis- 
charge. Since complete withdrawal of 
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patient, however, the platelet response 
did not appear until one week after 
splenectomy. In addition, the child 
had had radiation to the tumor shortly 
the and the 
gioma was secondarily infected. 


heman- 
The 
one patient treated with a steroid (cor- 


before surgery, 
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both courses of radiation therapy. 


Meticorten on Feb. 10, 1957, the ehild 
has shown no reeurrence of the tumor 
and has had normal platelet counts. 


COMMENT 


Fourteen eases of large hemangio- 
mata with associated thrombocytopenia 
have appeared in the world medical 
literature sinee 1940.'-'° 


of these patients had included radia- 


Management 


tion therapy, splenectomy, blood trans- 
fusions, and in one ease, steroid ther- 
apy. Splenectomy was thought to be 
of real value in one of the five patients 
in which it was performed.’ In this 
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Fig. 2.—This chart illustrates the relation of the prednisone and radiation therapy to the 
platelet counts in this patient. Note rise in platelet counts with prednisone therapy prior to 


tisone) reeeived small doses of 25 mg. 
No ef- 
fect on the platelet count was noted. 


daily for a three-day period.® 


In spite of a well-established clinical 


association between these two disor- 
ders, the exact relationship between the 
thrombocytopenia and the hemangioma 
remains obscure. Good® suggests that 
sequestration, utilization, and destrue- 
tion of platelets oceurs within the he- 
mangioma teleologically in the host’s 
attempt to destroy the tumor. Plate- 
let thrombi form within the capillaries 


of the hemangioma, thus producing 
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vascular occlusion. His concept is that 
the tumor acts to filter the platelets, 
thus removing them from the blood 
stream. The responds by 
hyperplasia, but in a small child with 
a large tumor, the hemopoietic system 
is unable to meet the demands of both 
the tumor and the peripheral blood for 


marrow 


platelets. 

In support of this concept, in our 
patient and in the other reported cases, 
the the hemangiomas 
seemed directly related to the return 
of the platelet counts to normal. We 
also noted a rise in platelet counts 
with Meticorten therapy which was in- 
dependent of radiation treatment (Fig. 


regression of 


2). This may represent an inhibiting 
effect of Meticorten within the heman- 
gioma, preventing the sequestration of 
platelets and the formation of platelet 
thrombi. the 
ease in which this effect has been noted. 


This is first reported 

This process of endothelial hyper- 
plasia, the formation of platelet 
thrombi with resultant vaseular ocelu- 
sion, and the regression of the tumor 
be the for the 
destruction of hemangiomas. We have 


all seen the spontaneous regression of 


may ‘*normal’’ way 


small untreated hemangiomas of the 
skin. Perhaps this disorder is much 
more common than is realized, for 


without 
Unless these two 


thrombocytopenia ean exist 
bleeding tendencies. 
phenomena are associated, the possi 
bility of thromboeytopenia might not 
large heman- 


be eonsidered when a 


gioma regresses without complications. 


SUMMARY 


The fifteenth ease of giant heman 


gioma with associated thrombocyto- 


This pa- 


penie purpura is presented. 
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tient was successfully treated with ra- 
diation, prednisone, and whole biood 
transfusions. Although the ultimate 
eure of this disorder resulted from the 
destruction of the tumor by radiation, 
the effect of the use of prednisone on 
this patient was lifesaving in prevent- 
ing the destruction of platelets during 
the interim between radiation and the 
effects of radiation on the hemangio 
endothelioma. This is the first reported 
“ase in which this effect of prednisone 
has been noted with this syndrome. 
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HIS 914-year-old boy, who had al- 

ways been considered to be in ex- 
cellent health, during a routine school 
physical examination was found to 
have hypertension, with a blood pres- 
sure differential between the arms and 
legs, and a heart murmur. 

After a visit to the Cardiology Clinie, 
he was admitted to the Surgical Serv- 
ice. Here his initial physical exami- 
nation showed him to be a well-devel- 
apparently healthy boy in 
the tenth and twenty-fifth percentile 
for height and weight. His tempera- 
ture, pulse, and respirations were nor- 
mal. The blood pressure was recorded 
as 140 mm. Hg systolic and 94 diastolic, 
in the arms; that in the legs was unob- 
tainable. No femoral pulse was elicited. 
No eyanosis, clubbing, edema, or chest 
deformity was seen. The heart was 
enlarged, had a normal 
rhythm, and the aortic and pulmonic 
second sounds were equal. A grade 
IV systolic plateau murmur was heard 
over the entire precordium, with a 
maximal intensity in the second inter- 
costal space at the right sternal border. 
There were no abnormal findings in 
the abdomen. 

The laboratory examinations on ad- 
mission showed normal urine, a hemo- 
globin of 13.5 gm. and a 
leukocyte count of 8.1 thousand per 


oped and 


slightly 


per cent, 


21 


cubic millimeter. The serum nonpro- 
tein nitrogen was 35 mg. per cent. The 
roentgenographie examination of the 
chest revealed the heart to be slightly 
enlarged, with a rounded apex and an 
indentation of the esophagus by the 
The 


electrocardiogram demonstrated a sinus 


aortic arch on barium swallow. 


arrhythmia, and a left axis deviation. 
The latter was interpreted as evidence 
of left ventricular hypertrophy, ab- 
normal for the age. 

On the third hospital day, a coarcta- 
tion with a 2 mm. lumen in the narrow- 
est segment was removed uneventfully. 
At operation no thrill could be pal- 
pated over the heart, though the left 
ventricle was enlarged. A measured 
blood loss of 500 ¢.c. was replaced. 

The postoperative course was com- 
plicated by apprehension, urticaria, 
convulsions, hypertension, and electro- 
lyte imbalance. The blood pressure 24 
hours after operation was 128 mm. Hg 
systolic and 100 diastolic in the arms, 
and 150 Hg systolic and 114 
diastolic in the legs. Four days after 
the operation the patient was ambula- 
tory. After ten days the pressure 
rose to 170 mm. Hg systolic and 140 
diastolic, and 190 mm. Hg systolie and 
134 diastolic, respectively. The femo- 
ral pulses remained full and bounding. 


mm. 
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Because of the development of urti- 
earia, penicillin was discontinued and 
tetraeyeline substituted; the urticaria 
disappeared six hours after the admin- 
istration of triphenamine hydrochlo- 


ride. Vomiting, 2 to 3 times daily, 
persisted despite medication. 

The evening before his expected dis- 
charge on the tenth hospital day, he de- 
veloped a right-sided grand mal seizure 
eight minutes but was 


which lasted 


controlled after intravenous sodium 
Amytal. 
sis cleared the 
Skull 


this 


A transient residual paraly- 
following morning. 


films and lumbar puncture at 


time were normal. The electro- 
encephalogram showed a slowed and 
disorganized pattern with left-sided 
predominance, 

He was placed on Dilantin and 
phenobarbital and discharged home on 
the sixteenth hospital day, asympto- 
matie and afebrile. 

On the nineteenth postoperative day 
he was readmitted with a history of 
anorexia for two days, nausea and list- 
lessness progressing to disorientation 
and delirium. <A generalized convul- 
sion occurred immediately before ad- 
mission; a second convulsion on admis- 
sion stopped with intravenous 


Amytal. 
was again noneontributory for loealiz- 


was 
Neurological examination 
ing signs. Over the next forty-eight 
passed several foul-smelling, 


then 


hours he 


grossly bloody stools, which 
cleared; during this period he had mild 
veneralized abdominal tenderness but 
no spasm. 


The laboratory examinations now 
showed many erythroeytes in the urine. 


87.0 


peripheral leukoeytes numbered 


thousand per cubie millimeter, 


polymorphonuclear 


The 


with 96 per cent 


leukoeytes on differential smear. 
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blood chemistry values were as follows: 


nonprotein nitrogen 50 and fasting 


blood sugar 235 mg. per cent; pH 7.35; 
earbon dioxide content 3.5 sodium 127, 
potassium 5.1, and chlorides 57 mEq. 
per liter; 17-hydroxyeorticoids 43 pg 
per cent (normal below 25 yg per 
cent). 

Vigorous but unsuecessful attempts 
were made to correct the electrolyte 
deficiency with as much as 2,500 ml. 
of saline and 60 mEq. of potassium 
After 


twelve days of vigorous therapy to a 


chloride being given daily. 


seemingly moribund patient, the blood 
nonprotein ni- 


trogen 44 mg. per ment, pH 7.32, 


chemistry values were : 
car- 
117, 
potassium 4.8, and chloride 72.5 mEq. 
per liter. The 
mained between 30 and 80 thousand. 
quantitative 


bon dioxide content 35.3, sodium 


leukoeyte count re- 
An example of several 
hour 
showed sodium 79, chloride 87, and po- 


tassium 44 mEq. Antibioties and anti- 
blood 


twenty-four urine collections 


convulsants, electrolyte and 
transfusions were given. 
Abdominal tenderness gradually in- 
creased in severity and thirty-one days 
after the original operation, an ab- 
dominal operation was performed. The 
subsequent improvement was slow but 
eradual and he was discharged home, 


one month after the second operation. 


DISCUSSION 
Dr. CHumtron CRANE.*—First, we 
note that two maternal uneles had 
epilepsy. I think that we have to bear 


this in mind in view of later events, 
and that we have to say that this boy 
probably had some sort of predisposi- 

*Dr. Chilton Crane is Associate in Surgery 
at the Peter Bent Brigham Hospital, and 
Clinical Associate in Surgery, Harvard Medi- 
cal School 
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tion or lowered threshold which caused 
him to have episodes of convulsions on 
relatively minor stimuli which would 
not occur in an otherwise normal indi- 
vidual. There was a grade IV systolic 
stenotic murmur which was heard over 
the entire precordium with maximum 
intensity at the second intercostal space 
at the right sternal border. This would 
certainly put this murmur, from the 
point of view of location, at the aortic 
valve. It is hard to believe that he 
had a very high degree of aortie steno- 
sis in view of the hypertensive pres- 
sures which he later developed. 

The serum nonprotein nitrogen is 
35 mg. per cent which appears to be 
a little on the high side. If it is truly 
elevated, we can assume right away 
that he has an underlying serious renal 
disease. If there is any elevation in 
the steady state of the nonprotein or 
urea nitrogen, we can assume that 75 
per cent or more of the nephrons have 
already been injured. 

A typical coarctation of the aorta 


2 mm. open- 


was encountered, with a 
ing through the narrowed segment. <A 
‘“‘typical coarctation,’’ I am certain, 
is one which is distal to the left sub- 
clavian vessel, as are 97 per cent. We 
must assume that this 2 mm. opening 
through the coarctation is rather larger 
than many. Claggett' who examined, 
with Edwards, 124 specimens removed 
at operation, found that most of the 
openings were smaller than 2 mm. in 
diameter. The only conceivable im- 
portanee of this is in relation to the 
with renal 
flow, which might have oceurred during 


question of interference 
the brief period of clamping of the 
aorta. This question of adequate renal 
blood flow very rarely becomes a prob- 
lem in coarctation cases because renal 
hypoxia, related to obstruction of ves- 
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sels during operation for this particu- 
lar lesion, is probably nonexistent, sim- 
ply beeause of the tremendous collat- 
eral blood flow. 

There was a measured blood loss of 
500 ¢.c. which was replaced during the 
operation. I think that we can assume 
from this statement that there was no 
cause for hypotension during operation 
and that oliguria was not a feature 
of the postoperative course. I am try- 
ing hard to find some cause for this 
individual having developed a_ renal 
feel quite certain he 


lesion which | 


did have. I do not think that we have 
any evidence that the surgery per s¢ 
blood flow 
or effective blood pressure whieh, in 


indueed changes in renal 
turn, caused the possible later renal 
difficulty. 

Very interestingly, we note that the 
initial 
in the arms were, as expected, 128/100 


postoperative blood pressures 


still somewhat elevated—but instead 
of going down further to normal over 
the 
gradually rose after ten days to 170 
systolic and 140 diastolic 
important, the lower-extremity blood 


next few days and weeks, they 


and, very 
pressures also rose to 190 systolie and 
134 diastolic after ten days. The femo- 
ral pulses remained full and bounding 
subsequent to this operation, which 
tells us, of course, that the aortie repair 
was a completely adequate one, that he 
had an excellent lumen through the 
aorta, and that the subsequent eleva- 
tion of blood pressure was unrelated to 
any block in the major arterial path- 
This suggests that the hyperten- 
that there 
a pheo- 


way. 
sion had a renal origin, or 
was a remote possibility of 
chromoecytoma. One might speculate 


that if a pheochromocytoma were pres- 


ent with a coarctation and an enhanced 
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flow was produced after repair, this 
might induce increased activity on the 
part of the tumor. Pheochromocytomas 
are apparently extremely sensitive to 
both blood 


flow, so one might have a considerable 


changes in pressure and 


functional response with a resulting 
great elevation of blood pressure. I 
eannot take this seriously, however, 
beeause this should have oeeurred im- 
mediately postoperatively with a labile 
type of hypertension. This 


curred gradually, steadily, and slowly 


rise oe- 


over the course of ten days. 


Vomiting persisted two or three 
times daily for ten days, in spite of 
Thorazine and antacid therapy. If 
individual really continued to 


vomit fairly large volumes of gastric 


this 


contents over ten days, it would be im- 
portant in his subsequent electrolyte 
status, after his second admission—but 
I eannot believe that the vomiting was 
significant in amount or he would not 
have been in sufficiently good condition 
to go home on the tenth postoperative 
day. 

The evening before his discharge he 
grand mal 
Now 
this seems important, vet the transient 


developed a_ right-sided 


seizure, lasting eight minutes. 


residual right semiparesis had cleared 
by the following day. This seems to 
tell us that this was not a pure epilepti- 
form episode, but that actual brain 
damage was responsible for this neu- 
defect. I think it 
put into the eategory of thrombosis or 


rological must be 
hemorrhage into the brain substance. 
After his re-entry, he developed 
bloody diarrhea, but we are not told 
This 
might be important in regard to both 
his later electrolyte pattern and his 


how long this diarrhea persisted. 


intra-abdominal problem. 
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The hydroxycorticoids were 43.7 pg 
per cent and we are told that the nor- 
mal level is under 25. This tells us 
that the adrenal cortex is operating 
normally, and that the cause of the 
salt-losing renal lesion is not adrenal 
failure. It suggests that the anterior 
pituitary is functioning and that he is 
pouring out corticoids at a high level. 
Vigorous attempts were made to cor- 
rect the electrolyte deficit, but were 
unsuccessful. After twelve days of 
such vigorous therapy to a seemingly 
moribund patient, the nonprotein ni- 


trogen was 44 mg. per cent. This 
means, I should think, that he was put- 
ting out good urine volume right 


along beeause he successfully cleared 
his nonprotein nitrogen. It would be 
helpful to know the urine sodium levels 
in collections made when no intrave- 
nous saline was being administered. If, 
for example, urine sodium levels were 
high when he was not receiving any 
intravenous sodium, we could surmise 
that sodium was readily passing 
through the kidney and that there must 
be a tubular lesion of some significance 
since he was unable to conserve sodium. 
If the kidneys were normal, one would 
assume that the sodium excreted would 
amount to only 1 or 2 mEq. per twenty- 
four hours. As we mentioned, the 
adrenal cortex was normal, so that ap- 
parently does not enter here. If any- 
thing, the adrenal should conserve 
sodium. So, we conclude, I think, fit- 
ting in the red cells in the urine, the 
rising nonprotein nitrogen, and so on, 
that he had a significant and quite 
severe renal lesion with a salt-losing 
ingredient mixed into it. With these 
low levels of sodium and chloride, we 
think of water retention, particularly 
in individuals with a renal lesion. We 
do not know whether he was losing 
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weight as he should have been, day 
after day, and what his intake 


output were, but he was certainly hav- 


and 


ing good urinary output, and I doubt 
I doubt 
that he became edematous or that he 
He had all the 


background of stress and sepsis for 


if water-loading was present. 
was gaining weight. 


a sodium-potassium shift with sodium 
going into the cells and the postassium 
coming out. When the infection was 
eared for, he presumably improved in 
this regard. 

The white count remained between 
30,000 and 80,000. This alone makes 
one think of three situations: 
diffuse sepsis; (2) a very large area 
of necrosis, as though a long segment 


(1) very 


of intestine were slowly becoming non- 
viable with much tissue death; (3) per- 
haps a leukemoid type of reaction or an 
unusual response which is seen in mili- 
ary tuberculosis, typhoid fever, and 
other infections. 

Abdominal tenderness gradually be- 
came a more prominent feature of the 
illness, and on the twelfth hospital day 
(thirty-one days after the original sur- 
gery) an operation was performed. 
This abdominal tenderness is most im- 
portant here, in the march 
of events in this patient, the evidence 
finally indicates that he has a serious 


because 


intra-abdominal trouble which is pro- 
moting the electrolyte imbalance and 
Treat- 
ment for this may save the patient. 
From the record it appears that the ab- 
domen became more and more tender, 
until it became obvious that there was 
diffuse intraperitoneal irritation and, 
almost certainly, intraperitoneal sep- 


is making him profoundly ill. 


sis. 
May we now see the x-rays, particu- 
larly those of the chest and the ab- 


991 


domen, if any were made prior to this 
operation. 

Dr. E. B. D. 
film of the chest made before operation, 
at the time of the diagnosis of coareta- 


NEUHAUSER.—In the 


tion, he had a considerably enlarged 
heart with left ventricular enlargement 
and hypertrophy. There was no rib 
notching. This shows very beautifully 
again with barium swallow and there 
was, in the oblique projection, indenta- 
tion of the esophagus produced by the 
aortic arch shown beautifully by a 
There was much post- 
In the 
postoperative film the heart appeared 


barium swallow. 
stenotie dilatation of the aorta. 


very much smaller, which probably 
represents a change in blood volume 
The first 
film of the abdomen was made when 


‘ather than in eardiae mass. 


there was great abdominal distention. 
The stomach was dilated and nearly 
all of the distended loops were in the 
small bowel, but there was some gas 
in the colon. The bowel loops appeared 
to be slightly separated, and we inter- 
preted that to be caused by either a 
small amount of free fluid within the 
peritoneal cavity, or actual edema of 
the adjacent bowel walls, producing a 
thicker shadow than one would 
mally get. 


nor- 


Dr. CrRANE.—You would conclude, 
Dr. Neuhauser, with what 
there, that this is diffuse—that there 


is no obstructive point? 


you see 


Dr. NEuHAvuSER.—We could not de- 
fine a single obstructive point and we 
thought that this was a diffuse lesion. 
The upright film showed perhaps more 
strikingly the disturbance of the motor 
function, with dilated loops related to 
fluid levels. 
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Dr. CranNeE.—It seems to me that 


what we have to try to explain in this 
extraordinary sequence of events is 
three lesions on the basis of a single 


set of circumstances: a cerebral lesion 


either a hemorrhage or an abscess; 
a renal lesion—either pyelonephritis 


or acute glomerulonephritis; and a 


lesion of the gastrointestinal tract, 
which developed to the point of multi- 
fluid, 


abdominal 


loops with accom- 


diffuse 


ple dilated 
panied by tender- 


ness, resulting in generalized peri- 
tonitis secondary to the lesion of the 
Intestine 

In trving to coordinate the faetors in 
this case I could not help wondering 
whether subacute bacterial endocarditis 
could enter into this on the basis of 
the aortic murmur, and the faet that 
some people with coaretations do have 
other anomalies of the great vessels 
of the heart, and that such lesions are 
Could 


have had emboli to the brain. the kid- 


so often unsuspected. he thus 


ney, and the intestine? <A loop, or 
several loops, of small bowel may have 
been barely viable over a period of 
days, but I have just not heard of this 
taking place in subacute bacterial en- 
think the remarkable 
that 
the cardiae findings were almost solely 
related to the and that 


probably no significant valvular aortie 


doearditis. I 


shrinkage of the heart suggests 


coaretation 


lesion was present, 


Could all of this be explained on the 


basis of acute renal failure? Under- 


lving renal disease in the form of a 
chronie vet compensated glomerular 
nephritis might be made worse by the 
stress of surgery, and the clamping of 
the aorta, whieh normally would have 
with such a 


no effeet at all, might, 


series of events, produce renal failure, 


so that the patient developed hyper- 


tension and then subsequently devel- 
oped uremic ulceration of the bowel. 
Uremie uleerations of the intestine do 
not usually oeeur with a nonprotein ni- 
They 


are usually terminal, and I am not fa- 


trogen level of 55 mg. per cent. 


miliar with perforations of uremic in- 
testinal uleer. We have no evidence 
with which to loealize the bleeding, 
but sinee the blood he passed was not 
fresh, we can assume it was not from 
the colon. I do not believe that such a 
formulation explains the intra-abdomi- 
nal problem, but it may have contrib- 
uted to 
hypertensive 
ated 


Could all this represent a staphy- 


the cerebral symptoms as a 


encephalopathy associ- 
with convulsions. 

lococeal enteritis with perforation and 
septicemia? The frequeney of bowel 
movement eased off very quickly and 
We 


have no knowledge of positive cultures 


sepsis appears more important. 


for staphylococci in the blood or feces. 


Staphylococcal enteritis would not 
cause hypertension. 

[I considered acute polyarteritis, 
with involvement of brain, kidney, and 
intestine, but I disearded that as un- 
likely. 

My final diagnoses are: (1) hyper- 


tensive encephalopathy, on a_ back- 
ground of epilepsy, with a question of 
staphylococeal abscess in the left hemis- 
phere; (2) acute pyelonephritis super- 
imposed on an old glomerulonephritis 


with renal failure; (3) a perforation 
of the gastrointestinal tract—either a 
perforated duodenal uleer coming on 
in the the 


levels, or an acute perforation of the 


wake of high cortieoid 


right colon on the basis of an acute 


uleerative eolitis. I believe, in 


event, that the operation consisted ot 


any 


drainage of a generalized peritonitis 
and of dealing with a perforation in the 
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gastrointestinal tract. This would in- 
volve a simple closure of the duodenum 
and, in relation to a perforation of the 


colon, probably an ileostomy. 


Dr. Joun F. CricLer.—The more I 
look over the protocol and see the dis- 
connected Dr. 
Crane, the more I sympathize with 


information given to 
him. 

One of the reasons that I was called 
to see this patient was to determine 
whether he was to be given cortisone, 
and that was the reason why the corti- 
coid level was determined. He appar- 
ently was very ill but he was not hy- 
pocorticoid. As far as the electrolyte 
disturbance was concerned, I was quite 
certain that it was not due to adrenal 
insufficiency, even before the corticoid 
levels were drawn. It seems that it 
was due to his intestinal difficulty. He 
was treated intensively with much salt, 
water, and cortisone. Urine specimens 
were obtained at random to determine 
I did not 


renal 


the amount of salt exereted. 
think that 
damage prior to his operation, or dur- 


he had evidenee of 


ing his postoperative complications 
here, but I think that is because I did 
not consider a nonprotein nitrogen of 
35 as abnormal. 

My general impression of the pa- 
tient’s illness was that he had a dif- 
fuse embolic, septic process, associated 
with the postoperative course of the 

He did have 
intestinal, 


surgery 


repair of a coarctation. 
signs of intracranial, and 
renal difficulty. The 
formed was, I think, wisely done, al- 


per- 


though I did not go into the possible 
I cannot dis- 
agree with Dr. Crane’s analvsis of the 


pathology at the time. 


case. 


Dr. Ropert E. Gross.—We of the 
Surgical Service came to the same con- 
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clusions as Dr. Crane and Dr. Crig- 
ler—that this whole process might best 
be explained on the basis of sepsis. 
Endocarditis, with infection beginning 
at the suture line, was one of the im- 
portant considerations, but we were 
never able to prove this, though multi- 
ple attempts to do so were made. 

At the second operation there were 
the 


intestine which appeared to be gan- 


multiple areas throughout small 


grenous. Some of these appeared 


about to perforate. One segment of 
15 inches in length, was 
that 


this part of the intestine was the worst 


bowel, about 
exteriorized because we realized 
at the time, but there were dozens of 
other similar areas seattered through- 
out the intestine which might also per- 
forate. His Mikuliez ileostomy was 
subsequently closed and he was dis- 
We feel 


that he will have no more trouble with 


charged from the hospital. 


the intestine. 

There is still some vaseular disorder 
present because this boy still has hy- 
pertension. He has no block in the 
aorta because the blood pressure in the 
legs is recorded as higher than in the 
arms, vet this individual’s response is 
either diffuse 
arteriolar spasm, arteriolitis, or arteri- 
still 


altered, beeause of a 
maintaining the 
Whether 


this is going to subside in time, we do 


tis, which is 
blood pressure above normal. 
not know. We have seen a half dozen 
patients who, following operation for 
coarctation, did not get relief of their 
hypertension for a period of 
We do not understand what 


many 
months. 
happened in these patients. 


Dr. Craic.—Did those patients have 
a fall in blood 
tient’s pressure fell after operation, 


pressure? This pa- 


and then went back up again. 
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Dr. It fell some, initially, 


but it certainly did not come down to 


GROSS. 


the level we would like to have seen. 


Dr. Craic.—The bowel wall was in- 
deed, as Dr. Gross stated, gangrenous 


filled 


gross 


in appearanee, partially with 


fluid, with many areas of mu- 


cosal ulcerations. The essential lesion 
was one involving medium- and small- 
arterial vessels. They were in- 
volved in an acute arteritis with fibrin 
deposits in the intima, fibrinoid ne- 
erosis of the media, and periarterial 

Organization of the 
masses then led to oe- 


size 


inflammation. 
fibrin 
the vessels, with resulting 
surround- 
mucosa 
The lesion appeared 


central 
clusion of 
infaretive necrosis of the 
ing tissue, especially the 
(Figs. 1 and 2). 
to be limited to arteries and did not 
affect 


as a 


veins, so is not to be regarded 


diffuse vasculitis. No emboli 
identified, the earliest lesion al- 
related to the intima. 


of change present 


were 
ways being 


This type was 
throughout all the sections of the re- 
moved portion of intestine. 

There have been five or six recorded 
eases with similar histories and find- 
’ Such a patient, with hyperten- 
sion associated with a coarctation of 


ings.* 


the aorta, has an excision, which is fol- 
lowed by an asymptomatic interval of 
a week or two, and then a return of 
the hypertension, but now of the lower 
body as well as the upper, and the 
development of abdominal pain, dis- 
and intestinal 
Finally, gangrene of the bowel may 


tention, obstruction. 
occur, involving perhaps only a 10 to 
12 em. segment, or in severe cases, the 
intestine. 


entire small In one autop- 


sied case in a 26-year-old man, the 


changes seen in the arterial vessels of 
the intestine of this case, were present 
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in all the small arteries below the point 
of the coarctation, in the mammary, 
intercostal, hepatic, and renal arteries, 
with numerous associated infarcts.* 
One boy developed an aneurysm in the 
splenie artery; this ruptured, causing 
his death by intraperitoneal hemor- 
rhage.* In none of the described cases 
were arterial lesions present above the 
level of the coarctation. In some of 
the described cases there was, fortu- 
nately, a limited area of involvement 
of the intestine. In them, prompt 
recognition and excision of the seg- 
ment Most of the 
surviving patients have not had a 
the hypertension, as 


were lifesaving. 


persistence of 
this boy apparently has, though it has 
taken months for the blood 
pressure to normal. 

The etiology of this lesion, I think, 
is one for great debate and the funda- 
mental problem is whether hyperten- 
sion itself will give rise to periarteritis. 
This is distinct from the small arterio- 
lar neerosis that one encounters in es- 
sential hypertension. Dr. Pearl Zeek,° 
who has worked in this field for a long 
period of time, in a review in the New 
England Journal of Medicine in April, 
1953, came to the conclusion that there 
is quite definite evidence that in cer- 
tain situations hypertension alone will 
give rise to the classical picture that 
we see histologically in periarteritis 
nodosa. One very striking experiment 
is the simple isolation of a segment of 
an artery, the injection in that portion 
of a fluid under greatly increased pres- 
sure, the releasing of this pressure, and 
the sacrificing of this animal a few 
days later. In such isolated segments 
of artery, there is a striking histologic 
picture of periarteritis nodosa without 
involvement of other vessels, an indica- 
tion that the etiological agent is not 


several 
to return 








Fig. 2. 


Fig. 1.—Photomicrograph, intestine. The lamina propia is necrotic; arteritis and oblitera- 
tive thrombosis are p in the submucosal vessels; there is hemorrhage in the serosa. 
(Toluidine blue eosin. 5 


Fig. 2.—Photomicrograph, intestine. Periarteritis, fibrinoid necrosis, fibrin deposition, 
and organizing obliterative endarteritis are present in the submucosal arterioles. (Toluidine 
blue eosin. X140,) 
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always a circulating toxin produced 
by partial oeelusion of the renal arter- 
ies, by placement of cellophane about 
the kidney, or by induction of hyper- 
sensitivity. 

It appears that the lesion in these 
patients is somehow related to the sud- 
den change in blood pressure in the 
areas below the coarctation, after its 
excision. It is interesting to note that 
one of the children (a 4-year-old boy 
who survived) also had the low serum 
electrolyte pattern that was described 
this course. The 


during patient's 


renal lesions deseribed at autopsy in 
such cases require much study for cor- 
rect interpretation of their clinical 


pathologie correlations. 
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REFLECTIONS ON INFANTILE GASTROENTERITIS AND ITS 
TREATMENT 
S. Levin, M.B. (Ranp.), M.R.C.P. (Eprn.) D.C.H. 


JOHANNESBURG, SOUTH AFRICA 


BOUT 2,500 years ago, a physician 
A from Babylo-Assyria pronounced 
some weighty opinions on diarrhea: 
**If a man has a pain in his stomach 
and cannot 
baek through the mouth, and his bowels 
. and diar- 
.”’ then, states he, 


retain food, which comes 


are loose, and he vomits. . 
rhoea has set in. 
therapy was to be dispensed in the 
form of a medication and ineantation 
in order to dispel the demon respon- 
sible for the disease. A representative 
**slaughter 
a kurku bird, take its blood, fat, and 
the skin of its crop, burn it in the fire, 
mix cedar with the blood, and pro- 
the ineantation 
known as ‘evil finger of man.’ ’”! 


sample of such therapy is: 


nounce three times 
Among the ancients, the concept of 
animism pervaded all thought. 


believed that anything which moved, 


It was 


anything that possessed power, must 
be alive. The rustle of trees, the move- 
ment of the sun, wind, thunder, yea, 
even the murmuring of peristalsis was 
a manifestation of life within the ab- 
domen. And when this murmuring 
was associated with illness, with purg- 
ing and vomiting, why, surely some- 
thing living was inside the abdomen, 


sausing this disturbance. 


. my bowels are troubled, my liver is powred upon the earth. . 


Thus the 


Lam, 2:11. 


concept of a demon came into being. 
Unbeknown to our ancient colleague, 
however, it was a very modern concept. 
With the 
centuries of 


We eall the demon a germ. 


passage of many mias- 
matic and ephemeral theories, we are 
again back to animism. Our demon is 
a microorganism—very much alive— 
and exorcised only with the greatest 
of difficulty. 

What microorganisms, then, are re- 
sponsible for diarrhea, and are they 
responsible for all eases of diarrhea? 
Here we are still on uneertain ground. 
Until about thirty years ago, the enor- 
of Finkelstein had 


established the cause of what he termed 


mous influence 
and ‘‘intestinal in- 
toxiecation’’ to be due to a rather neb- 
ulous ‘‘metabolie breakdown’’ 
ciated with heat and incorrect feeding. 
As late as 1928, Fischer,? author of a 
remarkably dogmatic textbook on pedi- 
atries, laid down the law that it could 
proved that bacteria 
played no part in the etiology of the 
disease, and that diarrhea was due to 
overfeeding, wrong feeding, and meta- 
bolie breakdown. Lest we smile at 
this, our attention must be drawn to 


‘*deeomposition’”’ 


asso- 


be considered 
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Kahn,* of Barag- 
Hospital, 
hannesburg, ‘*The Etiol- 
ogy Of Summer Diarrhoea’’ in 1952. 
While rejecting the bacterial etiology 
of (‘‘nonspecific’’) summer diarrhea 


the thesis of Dr. E. 


non-European Jo- 


wanath 
who wrote on 


in the Bantu (on what appear to be 
quite inadequate grounds), he sums 


up his views as follows: ‘‘Summer 
Diarrhoea is a circulatory breakdown 
oeceurring in children who suffer from 
Heat (per se) . 
precipitates this breakdown.’’ Shades 
of Finkelstein! A few voices of partial 
protest were lifted against the influen- 
tial pediatrician from Berlin. Griffith* 
(the original author of Mitchell-Nel- 


** Those 


malnutrition. 


son’s textbook) notes in 1919: 
who have long followed the increasing 
purification of the milk supply, as con- 
nected with the lessening morbidity 
and mortality of infants during hot 
weather, find it difficult to admit that 
bacteria play as small a part in the 
production of Summer Diarrhoea as 
Finkelstein’s claims assign to them.’”* 
while giving due regard to the 
breakdown’”’ 


Hess, 
eoncept of ‘metabolic 
writes, ‘‘It is my belief, that in most 
eases there is an underlying infection 
of the gastro-intestinal tract. . ; 

A new 
Theodor 


Vienna, whose monumental 


appreciation is needed of 
(1857-1911) of 
labors on 


Escherich 


the bacteriology of the gut are a trib- 
ite to his industry and foresight. In 
1927, Adam 


termed ‘‘dyspeptie coli,’’ 


recognized what he 
and in 1945 
Bray’ established a certain strain of 
Escherichia coli as being responsible 
While it 
for a long time that 
Shigella, Salmo- 


nella, and Staphylococcus were capable 


for transmissible diarrhea. 
ias been known 
organisms such as 
of producing outbreaks of gastroen- 


teritis, the inerimination of Esch. coli 
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has been a real advance in pediatrics. 
Viruses have also been isolated and 
transmitted during epidemics of diar- 
rhea.* * One ean easily imagine that 
future studies may indicate that they 
play the principal role in the produe- 
tion of infantile gastroenteritis, but in 
the meantime the stage is held by the 
pathogenic Coli of Bray, since 
ported as being responsible for epi- 
demics of gastroenteritis in many coun- 
tries. In 1947 Kauffman’? 
these pathogenic Esch. coli according 


’? 


re- 


classified 


to somatie (‘‘O’’) and surface (‘‘K 
especially subtype ‘‘B’’) antigens. The 
commonest 0.111B.4 and 
0.55B.5, although at least eleven dis- 
tinct pathogenic strains are known to 


forms are 


exist. Carriers of these organisms 
have been found in parents and nurses. 
They have exceptional propensities for 
spreading through a ward, although, in 
so doing, they do not cause clinical 
disease in all or even in the majority 
Probably at the 
age of a year most infants have already 
had subelinieal pathogenie Esch. coli 
infections, and are immune in greater 
The 
ineubation period is about 4 to 10 days, 
but ean be as little as 24 hours. When 
disease does oceur, clinical improve- 
ment runs reasonably parallel with the 


of infants exposed 


or lesser degree to reinfection. 


disappearance of these particular 
Esch. coli from the stool.™ 

It is becoming increasingly evident 
that these dyspeptic coli are pretty 
ubiquitous organisms, and are respon- 
sible for a great deal of the mild diar- 
rhea in infants even in superior house- 
In this regard there is an espe- 
cially significant report by Thomson 


holds. 


who summarize their 


and associates,'* 
work as follows: ‘‘ Pathogenic varieties 
of E. coli were found in 1 per cent of 
faecal specimens from babies under one 




















year old living at home. The infection 
rate was shown to be at least 25 per 
eent per annum. . . . Having regard 
for the technical difficulties and to the 
fact that specimens of faeces were ex- 
amined only at fortnightly intervals, 
the suspicion arises that most, if not 
all babies are infected in the first year 
of life.’’ 

It is necessary to stress that gastro- 
enteritis is a dangerous disease with a 
heavy mortality. In 1944 the British 
Medical Journal featured a paper’ re- 
porting on the treatment of 69 severely 
dehydrated infants, the resultant mor- 
tality being 11.6 per cent. The paper 
earned high editorial praise, since it 
was pointed out that the previous 
study on infantile gastroenteritis in 
1941** had indicated a mortality of 
53.7 per cent and that this figure was 
not unusual. Smellie’® in 1939 re- 
ported a 48 per cent mortality, and 
Cooper” in 1937 a 47.2 per cent mor- 
tality. Alexander’s™ excellent results 
were largely due to the prompt and 
energetic use of intravenous plasma 
and Hartran’s solution. Among the 
urban Bantu, gastroenteritis still has 
a heavy mortality despite what is by 
all standards good hospital treatment. 
At the Coronation non-European Hos- 
pital during the years 1948-1949, the 
mortality of gastroenteritis varied 
from 17 to 34 per cent’*; Kahn® re- 
ported that in 446 cases treated in 
1951 there were 204 deaths, a mortality 
of about 45 per cent, while Stein™® at 
the same hospital recorded a mortality 
of 20 per cent in 170 infants with 
‘*nonspecifie’’ diarrhea in 1954-1955. 
The conclusion seems inescapable that 
this high mortality in the hospitalized 
Bantu infants is somehow related to 
chronic undernutrition and liver dis- 
ease, as well as to the fact that about 
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a third of these infants are ill due to 
infections with Shigella and Salmo- 
nella organisms. 

Contrary to convention, it is here 
found 
with the treatment 
enteritis, and later to consider the man- 
The treat- 
ment of severe diarrhea falls naturally 


more convenient to deal first 


of severe gastro- 
agement of mild diarrhea. 
into four categories: (1) medication; 
2) intravenous therapy; (3) feeding; 
and (4) Primum non nocere—the pre- 
vention of potentially harmful proce- 
dures. 
MEDICATION 

**The Lord hath 


the carth and a wise man 
them.’’ Ben Sira 38:4. 


created medicines out of 


will not abhor 


From the earth itself 
kaolin, hallowed by time and _ tradi- 
tion. 


very comes 
Used to give a deceptive bulk to 
the stool, it is still a favorite treatment 
for diarrhea, both alone and in eom- 
bination with numerous other medica- 
ments. Good evidence for its value is 
lacking, and the possibility at least 
exists that it may do harm because it 
absorbs water and electrolytes from the 
bowel. Apple, introduced by Moro’ 
in 1929, has its advoeates, and so has 
banana.*° Bismuth and pectin are also 
extensively used, and carob flour ( Aro- 
bon) has support.** The 
Lancet recently featured a letter** ex- 
tolling the properties of yoghurt in 
diarrhea. 
dence that these substances influence 
the course of a diarrhea, although by 
increasing the bulk 
may cause a deceptive appearance of 
improvement. Their general 
falling into disfavor. Magnesium sul- 
fate, eastor oil, and opiates still have 
their oceasional supporters, although 


received 


There is no really good evi- 


of a stool they 


use is 
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it is certain that all three are danger- 
ous for infants. 

Chemotherapeutic substances are 
used in reasonable profusion and in 
various combinations as being effective 
in gastroenteritis. 

Neomycin has been reported favor- 
ably?* and at the present time is the 
only antibiotie against which Esch. coli 
Be- 


ing poorly absorbed from the gastro- 


has not yet developed resistance. 


intestinal tract, it may be given in 
large doses of 50 to 100 mg. per kilo- 
gram of body weight. Reports on other 
antibioties are confused and probably 
depend principally on the sensitivity 
of the offending Esch. coli to the drug 
administered. Herweg and associates** 
use neomycin orally, at the same time 
giving penicillin and streptomycin par- 
enterally to prevent complications. 
They feel that penicillin and strepto- 
myein, as well as sulfonamides, are in- 
in diarrhea Balnap 


effective per se. 


and O’Donnel,® studying an outbreak 
of Esch. coli diarrhea, found that peni- 
cillin, streptomyein, Aureomyein, and 
Terramyein were ineffective but that 
the organism was sensitive to Chloro- 
myeetin, and that in this particular 
epidemie it was the drug of choice. 
They added _ the 


‘*Reeovery in the face of inadequate 


signifieant remark, 


treatment seems to be dependent on 
They 


hyperimmune 


the ability to form antibody.”’ 
that 
useful 


also suggested 


serum might be a adjuvant. 
They found that despite excellent bio- 
chemieal stabilization some of their in- 
tants developed periodic episodes of 
collapse which responded temporarily 
to four-hourly administration of corti- 
sone. Perhaps, like oxygen, it is non- 
specifie supportive therapy. 

Also in the United States, Metzger 
tested four strains of 


and Jenkins* 
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Esch. coli against various antibiotics 
in vitro. In terms of effectiveness, the 
order of the drugs was: neomycin, 
Chloromyeetin, tetracycline, Terramy- 
ein, Aureomyein, and streptomyein— 
the last being very weak in its action. 
Neomycin, it was pointed out, was un- 
like the other broad-spectrum anti- 
bioties in that it was actually bacterici- 
dal. They also noted that Esch. coli 
0.127B.8 had the 


resistant strains. 


largest number of 

In South Afriea, the only report of 
significance is that of Stein's of Barag- 
wanath non-European Hospital, who 
treated 170 infants with severe ‘‘non- 
the 
into 


specific’? gastroenteritis during 
1954-1955. Divided 


four groups, they were given either 


summer of 


no chemotherapy, or else Terramyein, 
Chloromyeetin, or a sulfa combination. 
Mortality and relapse rates were much 
the same in all four groups. 

1950 to 1952 the British 
Medical Research Council (Dobbs and 


During 


associates**) conducted clinical trials 


in ten different centers in Eneland on 


the treatment of 1,168 infants with 
Esch. coli gastroenteritis (789 mild 
and 379 severe eases). Aureomyecin 


and Chloromyeetin, each in doses of 
75 mg. per pound of body weight, and 
sulfadiazine in a dose of 125 mg. per 
pound were given for a week to re- 
A eontrol group re- 
Three eri 


spective groups. 
ceived no chemotherapy. 
teria were used to assess progress: (1 
diarrhea; (2 
full 


covery; (3) proportion of mild eases 


average duration of 


average duration for elinieal re 
that became severe. 
better than 


Chloromyecetin 


fared no 


The 


Aureomyein 


the eontrols. 


group, compared to the controls, had a 
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smaller proportion of infants progress- 
ing from mild to severe gastroenteri- 
tis, and the sulfadiazine group fared 
slightly better than any other treat- 
ment group. 

On the basis of this report, Young 
and Rogers,’! writing on the subject 
of recent advances in pediatrics, reecom- 
mended the use of sulfadiazine in the 
As far 
as children are concerned, the poorly 


treatment of severe diarrhea. 


absorbed sulfonamides are probably of 
little value. 

Perhaps a relevant report is the pa- 
in 
30 


hours produced a demonstrable lower- 


per of Dubois,** who showed that 


experimental animals a fast of 
ing of resistance to infection with the 


bacteria of tuberculosis, with Fried- 
liinder’s bacillus and with staphylo- 
eocei. It is common practice to par- 
tially starve infants with gastroenteri- 
tis, so that it is conceivable that their 
resistance to complications may be low- 
ered, thus heightening the necessity for 


chemotherapeutic cover. 


INTRAVENOUS THERAPY 


**The tonque of the sucking child cleaveth 
to the roof of his mouth for thirst.’’ Lam. 
£:4. 

Nineteen centuries passed before 


Jeremiah’s deseription of the effects of 
dehydration was again recognized by 
O'Shaughnessy of Neweastle in 1831. 
In that vear he wrote a short letter to 
the Lancet describing the changes in 


the blood in eholera.**  Sinee then, 
many advances in pediatrics have 
come, not from elinicians, but from 


There has been a tend- 


eney of late, certainly in the United 


biochemists. 


States, to appoint biochemists or physi- 


ologists to chairs of pediatries—a_ pro- 


cedure which has a deal in its 


Ever since Marriott took over 


ereat 


favor. 
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the chair of pediatries at St. Louis in 
1917, numbers of biochemists have en- 
tered via a side door, as it were, to be- 
come prominent in the field of pediat- 
ries. A hundred years ago, Pasteur 
wrote of the increasing value of the 
laboratory in medicine: ‘‘Take inter- 
est, I implore you, in those sacred 
dwellings which one designates by the 
expressive term laboratories. Demand 
that they be multiplied, that they be 
adorned. These are the temples of 
the future, temples of well-being and 
of happiness. There it is that human- 
ity better.’ 
Today, nobody ean practice good pedi- 


grows greater, stronger, 


atries without the aid of the labora- 
tory, and certainly, the future will see 
increasing use made of this valuable 
service. 

A year 
after O’Shaughnessy’s letter, Thomas 
Latta of Leith, Scotland, again wrote 
to the Lancet®® describing t 

old 
whom he temporarily revived from a 


To return to dehydration: 


1e case of 


an woman dying from cholera, 
moribund state by the use of an intra- 
In the same epi- 


demic he managed to save eight out 


venous salt solution. 


of sixteen moribund individuals with 
the intravenous use of a solution eon- 
taining +0.4 per cent sodium chloride 
and +0.3 per cent sodium bicarbonate 
—approximately isotonic. His work 
was buried beneath a welter of medical 
1892 
the 
treatment of cholera in a Berlin jour- 
nal.2® Thereafter, from time to time, 
despite much opposition, some intrepid 


opposition, and in Cantani of 


Naples redeseribed intravenous 


individuals dared to experiment with 
fluids and salines subeutaneously, in- 
traperitoneally, and 
In the latter half of the nine- 
teenth century, a number of biochem- 
ists (Schmidt, von Bunge) performed 


even intrave- 


nously. 








"oe 
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important studies on the biochemistry 
of the blood, and, in 1916, Howland 
and Marriott®® of Baltimore made the 
discovery of the acidosis of severe diar- 
In the early 1900’s Finkelstein’s 
**decom- 


rhea. 
use of the unfortunate term 
position’’ delayed for some years the 
recognition that in gastroenteritis the 
operative feature was not deecomposi- 
This was demon- 
1920.5» 32 It 
then took some twenty years for intra- 


tion but desiceation. 
strated by Marriott in 


venous therapy really to take root, and 
the 
demonstration by Govan and Darrow** 


next significant advanee was the 
in 1946 of the important role played 
by potassium in intravenous medica- 
tion. 

In the same year (1892) that Can- 
tani of Naples rediscovered the use of 
Cheadle** of the 
Hospital re-emphasized 
resultant 
gastroenteritis: ‘‘The incessant drain- 
ing off of food, and especially of liquid, 
by the incessant vomiting and purging, 


intravenous saline, 
Westminster 


the desiceation from severe 


causes the echild’s tissues to shrink.’’ 
But he did not follow this thought to 
By 1915, Still* 
mentioned the use of subeutaneous sa- 
line, as did Griffitht in 1919. In 1922 
Hill®* noted Marriott’s work on de- 
hydration and was in favor of giving 


its logieal eonelusion. 


fluids by mouth, subeutaneously, intra- 
peritoneally, and even intravenously. 
A year later, Brennemann* stated: 
‘*Latterly we are hearing much about 
anhydraemia as the important factor 
in the severe intoxications with diar- 
In 1916 Morse** 


intravenous 


rhoea and vomiting.’’ 


of Boston almost gave 


therapy pride of plaee. 
Improvements in the manufacture 
permitted 


of intravenous apparatus 


the development of a high degree of 
skill in the technique of intravenous 
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infusions. The use of the Gardner- 
Murphy needle*® and of sealp veins 
has much to recommend it. Regarding 
: at the ankle, it is neces- 
sary to draw attention to a common 
fault of inexperienced operators in 
making a half-inch incision rather high 
above the ankle. The best incision is 
placed just at the distal anterior end 
of the internal malleolus and need not 
be more than about ¥ inch long. The 
vein ean be picked up with a minimum 
of dissection, and after a nick has 
been made in the wall, a cannula (size 
1 polythene is suitable for infants) is 
threaded up the vein for a few inches 
and the ankle is tightly strapped with 
tape; if desired it may be fixed to a 
splint. In infants it is wiser to use a 
splint because acute flexion at the knee 
tends to obstruct the flow in the long 
saphenous vein. It is unnecessary to 
tie any portion of the vein with eat- 
gut or to use suture for the skin. 


‘eut-downs’’ 


The ensuing discussion concerns it- 
self only with intravenous infusions. 
Although subeutaneous infusions are 
often helpful, they have their limita- 
tions and hazards, as do also intra- 
osseous and intraperitoneal infusions. 
Sagittal sinus infusions are little more 
than a historical curiosity. The deci- 
sion to set up a drip is a clinical one. 
(‘‘The best time to set up an intra- 
venous infusion is when one begins to 
wonder if it will be necessary.’’) 
While whole blood and plasma are use- 
ful in the initial treatment of severe 
gastroenteritis, most cases can be ade- 
quately treated by means of various 
saline solutions. It is customary to 
ealeulate the intravenous necessity on 
a basis of a 24-hour requirement, and 
for severe gastroenteritis an easy 
scheme to remember is that a 5 pound 
infant needs 500 ml. over 24 hours at 
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5 drops per minute; a 10 pound in- 
fant needs 1,000 ml. at 10 drops per 
minute; and a 15 pound infant needs 
1,500 ml. at 15 drops per minute. 

If, as many believe, an infant with 
severe gastroenteritis should be totally 
starved for 24 hours or more, then 
this scheme for 24-hour fluid require- 
ment is reasonable. Otherwise it has 
its defects. An infant with diarrhea 
and vomiting cannot have plans made 
for him 24 hours in advance. When he 
has passed two or three watery move- 
ments, the caleulated 24-hour require- 
ments become totally inadequate. Bal- 
nap and O’Donnel* state of their cases 
of severe diarrhea: ‘‘Day after day 
the fluid requirements seldom dropped 
below 300 cee/Kilo/day’’ (that is, 
twice the accepted 24-hour require- 
ment). It is not at all uncommon for 
an infant to get the theoretical 24- 
hour requirement in 6 to 8 hours and 
thereafter remain fully hydrated 
purely on oral intake. While caleula- 
tions based on the 24-hour fluid re- 
quirement are helpful in a general 
way, it is preferable to reasses the re- 
quirements on the basis of clinical ob- 
servation at intervals of a few hours, 
on the response to oral intake, and on 
the features of repeated laboratory 
studies. As a general scheme, provided 
there are no rapid fluctuations in the 
clinical condition, the basie 24-hour re- 
quirements for parenteral alimenta- 
tion in infants are: 

1. Fluid, 150 ml. per kilogram body 
weight per day. 

2. Sodium and chloride, each 6 to 8 
mEq. per kilogram per day. 

3. Potassium, 2 to 3 mEq. per kilo- 
gram per day. 
4. Calories, 

sible). 
5. Vitamins and calcium, 4q.s. 


50 per pound (if pos- 
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6. T.L.C. (tender loving care), 4q.s. 

The scheme is not as helpful as it 
appears. The situation is analogous to 
that of food requirements. While we 
may specify that an infant needs cer- 
tain basie 
fluid, protein, fat, carbohydrate, vita- 
mins, and minerals, yet we may side- 
track the difficulties involved by stat- 
ing that all these requirements are met 
by sufficient quantities of the substance 
known as milk. In the same way, it 
may be stated that a number of intra- 
venous solutions adequately meet many 
of the intravenous requirements of in- 
fants, without 
mathematical 
their contents. 


requirements of calories, 


going into advanced 
ealeulations regarding 

In ealeulating requirements for the 
three principal electrolytes, a distine- 
tion must be drawn between potassium, 
on the one hand, and sodium and chlo- 
ride on the other. Potassium is largely 
an intracellular ion, a very tiny pro- 
portion of it being in the interstitial 
fluid and plasma. Thus the plasma 
value of potassium ean hardly be ex- 
the intracellular 
state, though, in general, a low plasma 
value indicates a low intracellular con- 
centration. 


pected to portray 


(The reverse is not true!) 
Intravenous potassium may thus be 
larger than 
that of the plasma (normally about 5 
mEq. per liter), and in general 
3 mEq. per kilogram per 24 hours will 
requirements, 


given in concentrations 


2 to 
meet basic potassium 
though much more will have to be 
given if there is continuing loss via the 
bowel. Laboratory studies and the 
electrocardiogram are of considerable 
benefit in this regard. 

In the matter of sodium and chloride 
necessities, we are on easier ground. 
Aside from the sodium deposits in the 
bones, most of the sodium chloride is 





fluid, 


and the plasma coneentration of these 


contained in the extracellular 
ions therefore gives an accurate repre- 
sentation of their concentration in the 
interstitial fluid. When ealeulating so- 


dium and chloride deficiencies, one 
must also take into account this inter- 
stitial fluid. 


ume is about 3 times the plasma vol- 


In older children, its vol- 


ume, and in infants perhaps 4 to 5 
Now 


ealeulated on the 


times that of the plasma volume. 
plasma volume is 
basis of 25 ml. per pound of body 
weight (blood volume is 40 ml. per 
pound) so that total extracellular (i.e., 
fluid) fluid 


volume is perhaps 100 to 150 ml. per 


plasma plus interstitial 
pound, and sodium chloride require- 
ments must be caleulated on this basis, 
that if 


intravenous 


though it must be admitted 


oral intake is adequate, 
needs will be correspondingly less. 

To reiterate: Those ions which are 
largely intracellular, such as K, PO,, 
and Mg, may be given intravenously 
in concentrations exceeding that of the 
normal plasma values, but as regards 
chloride, these must be 


sodium and 


given in concentrations equal to or 


preferably lower than the normal 
plasma values of sodium and chloride 
140 and 100 mEq. per liter, 


Normal saline, it must 


about 
respectis ely -P 
be remembered, is only normal as re- 
gards the red cells. In respect of the 
plasma it is abnormal saline. Its con- 
(154 mEq. of Na 
in the 


eentration of ion 
and of Cl) is in excess of that 
plasma. Like the Holy Roman Em- 
pire, which was neither holy nor Ro- 
man nor an empire, normal physiologi- 
neither normal, 


eal isotonie saline is 


nor physiologieal, nor isotonic from 


the point of view of clinical therapeu- 


ties.*° 
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It should also be remembered that, 
in an occasional case of diarrhea, hy- 
perpnea due to metabolic acidosis plus 
perspiration consequent on pyrexia 
combine with stool water loss and so- 
dium chloride retention due to imma- 
ture kidney function to cause an ex- 
cessive water loss relative to ionic loss, 
thus producing a state of hypertonic 
dehydration, for which a dilute ionic 
solution is neeessary as intravenous 
therapy. Theoretically 
imagine that in sueh a ease one should 


one would 


administer a solution free of sodium 
chloride (such as 5 per cent dextrose 
water), but this practice often results 
development of convulsions 
‘‘water intoxica- 


in the 
thought to be due to 
tion’’ at high levels of sodium chloride 
coneentration.*: Also, when vomiting 
is excessive, alkalosis may result from 
the gross loss of chloride ion, and this 
may be dealt with by giving a fluid 
with a high eoneentration of chloride. 

It has been considered that a pri- 
mary necessity of intravenous treat- 
ment was the correction of a low ear- 
value. Formulas were 
this in and M/6 
lactate solutions were given according 


bon dioxide 


evolved with view, 
to various schemes in order that the 
lactate might be metabolized to biear- 
It was noted that 2 ml. per 
pound (4 ml. per kilogram) of M/6 
lactate raised the plasma earbon diox- 
ide 1 mEq. per liter, and on a clinical 


bonate. 


basis the average infant needed per- 
haps 15 to 20 ml. per kilogram of lae- 
tate. 


emphasis on the earbon dioxide. If 


Today there is no longer such 


prompt attention is paid to correcting 
the sodium, chloride, and potassium 
losses, the bicarbonate will look after 
itself, 

The problem now arises: What is 


the most suitable solution for initial 
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use in the rehydration of infants with 


) 


severe gastroenteritis? In view of the 


possibility of potassium intoxication 
(a concentration of 8 to 10 mEq. per 
liter may be fatal) it is considered wise 
by many not to give this ion until the 
kidneys are functioning, so that solu- 
NaCl alone are suitable for 
initial rehydration. Talbot*? in 1953 
**Such (% to % 


saline with dextrose) appear suitable 


tions of 


advised, solutions 
for the initial hydration of most severe- 
ly sick patients. However, these solu- 


tions are inadequate for prolonged 
treatment because they lack ions es- 
sential for repair of intra-cellular defi- 
cits (K, PO,).’’ 

It is however, that the 
hazards of initial potassium use have 
A small bottle of 150 


which con- 


possible, 


been overrated. 
ml. of Darrow’s solution- 
total of 
often suitable for initial 
one-half strength Darrow’s might be 
preferable. Ringer’s 
suitable for initial rehydration, though 
after a few hundred milliliters it will 


tains a about 5 mEq. K—is 


use, though 


lactate is also 


be necessary to add extra potassium. 
Butler’s solution does not have this de- 
fect. 


use. 


It is also satisfactory for initial 
So is 0.2 per cent NaCl in 5 per 
cent invert (a similar solution is popu- 
lar in England: 4% saline in 4.3 per 
cent dextrose) which may be followed 
up with Darrow’s solution. Amigen 
solution is eminently satisfactory both 
for initial rehydration as well as con- 
tinuing treatment. It not only con- 
tains protein and carbohydrate, but 
also valuable electrolyte concentra- 
tions, including phosphate, magnesium, 
and ealeium, a lack of the latter some- 
times becoming clinically evident dur- 
ing the recovery stage of gastroenteri- 
If one considers the requirements 
infant of 5 kilograms (11 


tis. 
of an 
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pounds), it will be clear that the daily 
requirement of water will be in the 
region of a liter, and the sodium and 
chloride requirements (each about 6 
mEq. per kilogram per 24 hours) 
about 30 mEq. of each daily, and the 
need (about 3 mEq. per 
kilogram per 24 hours) about 15 mEq. 
daily. 
of electrolyte are in fact contained in 


potassium 
These almost exact quantities 


a liter of Amigen solution, so that for 
an infant of perhaps 9 to 12 pounds, 
a liter of Amigen would be admirable 
for supplying the basie daily water 
and electrolyte needs as well as some 
very necessary protein and calories. 
In most instances, however, it would 
be necessary to add molar lactate so- 
lution to the Amigen 
cause not only basic daily require- 


solution be- 
ments must be supplied, but also the 
continuing stool and vomitus losses 
must be corrected, and sodium is the 
principal ion affected in these losses. 
Travamin, a protein preparation with 
an allegedly higher nitrogen availa- 
bility, is not as satisfactory as Amigen 
in that it 
it, and no electrolyte. 
Table | the 
ionie coneentrations of a number of 


has no dextrose added to 


illustrates principal 
materials. 

Finally, one must stress again that 
one cannot make too elaborate ealeula- 
tions too far in advanee. The situa- 
tion is rather analogous to diabetic 
coma. One ean have a general idea 
of the insulin requirements over the 
next 24 hours, but for good eare it is 
necessary to have frequent blood sugar 
Nor 
enteritis be satisfactorily treated with- 


estimations. can severe gastro- 
out frequent clinical reassessment and 
laboratory aid. In this the 
increasing availability of microchemi- 


valuable 


respect 


“al estimations will render 
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TABLE I MILLIEQUIVALENT 
Na cl 
Plasma 142 103 
Darrow’s solution 120 103 
jutler’s solution 55 45 
Ringer’s lactate 130 109 
0.2 per cent NaCl 
(with dextrose 34 34 
Amigen solution 30 22 
Cow’s milk 27 33 
Diarrheal stool 55 40 
service. Herein the plea of Pasteur 


Still needed from 
the laboratory are simple methods of 
intracellular and ex- 


has special appeal. 


estimating total 
racellular water content. 

the value of the 
laboratory in clinical pediatrics, how- 


Notwithstanding 


ever, it must also be stressed that the 
body has remarkable powers of ad- 
justment and recuperation, provided 
it is supplied with the necessary ma- 
terial so that it ean repair the ravages 
Provided 


one supplies basie water and ionie re- 


of disease and dehydration. 


quirements in reasonable quantity, the 
homeostatic mechanisms of the body 
will be well capable of restoring meta- 


bolic normaley.** 


FEEDING 


‘*Milk is a substance midway between food 


and blood.’’ Koran 16:68. 


eonecerns itself almost 
entirely with boiled milk 
its role in the feeding of infants with 


This section 
cow’s and 


diarrhea. I believe that there is no 
other field in pediatries in which an 
of 


and tendencies is so dependent on a 


understanding present practices 


knowledge of what has gone before, as 
is the subject of the feeding of infants 
in health and in sickness. How many 
mothers know, indeed how many doe- 
that when an infant is 


tors know, 


given diluted feeds the massive influ- 
ence of Adalbert Czerny is extending 


CONCENTRATIONS OF 
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VARIOUS SUBSTANCES 


; | PHOS-_ 














K | HCO, ca | Mg | PHATE 
5 27 5 3 
35 53 
23 26 5 12 
28 3 
15 5 2 30 
40 60 10 54 
40 
its effects over a half-century of pedi- 


atric thought? 

Czerny advanced the theory that at 
times various constituents of the milk 
eould prove poisonous for the infant, 
especially in producing diarrhea. His 
favorite target was the fat, and an 
immense clinical edifice was built 
around ‘‘fat dyspepsia.’’ While at 
various times the claims of protein, 
sugar, and even electrolyte dyspepsia 
were (yet never the quite 
valid intoxication!), the con- 
eept of fat intolerance survived, and 
is very much alive even today. The 
reading of some standard works on 


se 


pressed 


water 


the alleged menace of fat is a source 
of some interest, if not amusement. 
What better samples of clinical ob- 
fuseation could be found than the fol- 
lowing authoritative extracts? 

This from the pen of Joseph Bren- 
nemann**; “. .. Cow’s milk fat causes 
two wholly opposed disturbances, di 
arrhoea and constipation . . . fat indi- 
gestion can manifest itself as diarrhoea. 

. on the other hand . . . fat when 
given in exeess (leads to) constipation. 

. . There is no more constant symp- 
tom of fat intolerance . . . than vomit- 
ing.’ in his book of 1926, 
also notes that fat may cause both di- 
arrhea and constipation. In 1929, 
Cautley and Paterson, writing in 
Thursfield and Paterson’s work,** note 
that ‘‘execess of fat may set up ‘fat 


8 


Morse,* 
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constipation,’ ‘fat dyspepsia’ or ‘fat 
diarrhoea.’” More recently, Paterson 
and Newns,* in their rather conven- 
tional work, remark on page 113 that 
excess of fat in the diet results in di- 
arrhea, whereas on page 70 they aver 
that it results in constipation. As if 
the confusion for doctors is not enough, 
the same privileges are extended in 
1950 to the poor harassed mother by 
the Ministry of Health and Welfare 
of Ottawa**: ‘‘If fat is at fault,’’ the 
booklet notes, ‘‘it causes constipated 
stools containing soft fatty nodules 
which will float in water. After a time 
the child may develop diarrhoea, and 
This is clinical 
fenee sitting in its most highly devel- 
oped form. 


vomiting is common.’’ 


The belief that something in the milk 
engendered cholera infantum naturally 
suggested that, in its treatment, the 
milk should be withheld and only re- 
introduced with eaution and in con- 
siderable dilution. This is the basis 
of the conventional oral treatment of 
diarrhea today. In general, the foun- 
dation of such therapy is that the in- 
fant should be starved for some 12 to 
48 hours 
even longer*’) and during this period, 
while on intravenous fluids, he should 
either get nothing at all by mouth (in 
order to ‘‘rest the bowel’’) or else clear 
fluids of various kinds. Thereafter 
milk was to be carefully reintroduced 
in considerable dilution, working up to 
the full formula by the fourth to tenth 
day. Should the diarrhea recur, then 
temporary redilution of the formula 
was again necessary. Full-cream milk 
was taboo. Various modifications were 
advised, especially half-cream milks, 
lactic acid milks, and protein milk. 
In addition, sugar was commonly re- 
stricted also and perhaps saccharin 


(some authorities suggest 





was given in its stead, due to the in- 
fluence of Finkelstein’s views on sugar 
Subject to 


views 


dyspepsia. minor varia- 


tions, these have been pro- 


pounded by such authoritative works 
Roteh,** 


Jeans 


as those by Moose,** Hess,* 
Hutchison,*® and Marriott,°*° 
Brennemann,"' Parsons and Barling,"? 
Sheldon,®* Slobody,°* Paterson and 
Newns,** and Lightwood.” 
They have also been recommended to 
the publie at large in various popular 
medical works such as that of Spock*® 
and in The Complete Book of Mother- 
craft.°* Monerieff and Evans,°®* Holt 
and MaelIntosh,®® and Nelson® 
mention this as a method of treatment, 
but do not pronounce it the method. 
The necessity for restricting milk 


Paterson 


also 


in diarrhea was not only advised but, 
in the past, was insisted upon with 
some vehemence. Miller, writing in 
an authoritative textbook** in 1929, re- 
marks, ‘‘ Milk acts as a veritable poison 
and must be absolutely withheld. All 
are agreed on that point.” Fischer* 
in 1928 is equally insistent and em- 
phasizes the point by heading a chapter 
on ‘‘ Food Intoxications’’ with the sub- 
heading of ‘‘Acute Milk Infections.’’ 
He also shows a photograph of a mal- 
nourished and dehydrated baby with 
the caption of ‘‘a case of acute milk 
poisoning.’’ Even Griffith* (the first 
**Mitchell-Nelson’’) has a paragraph 
on ‘‘Aeute Milk Poisoning.’’ Still®® 
prohibits milk in any shape or form, 
and the venerable Eustace Smith” 
wrote as early as 1884 that, in ‘‘chol- 
eraic diarrhoea,’’ ‘‘milk in any shape, 
even breast milk, must be strictly for- 
bidden.’’ 

Notwithstanding the views of Pat- 
erson and Newns* on the treatment 
of nonspecific diarrhea by means of 
partial starvation, they express op- 
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posite views on the treatment of the 


specifie diarrhea of typhoid fever: 


‘Typhoid patients require a_ high 


calorie intake if wasting and loss of 
strength are to be avoided. .. . Greater 
errors are made in underfeeding than 


As 


showed 


in overfeeding in this disease.”’ 
long ago as 1912, Du Bois"? 
that in typhoid, digestion and assimila- 
than 10 


Jeans 


seldom 
cent the normal. 
Marriott’ in 1947, 
conventional views on partial starva 


tion were more per 


below and 


while advocating 


tion in nonspecific diarrhea, express op- 
posite views on the treatment of the 
specifie diarrhea of bacillary dysentery : 
‘* . . Starvation, even if prolonged, 
is likely to have but little effect in 
causing a cessation of the diarrhoea.’’ 
Many of those who earnestly advocate 
restricted feeding in diarrhea, at the 
same time warn against this very prac- 
tice. Cheadle™ writes as early as 1892: 
‘* .. Do not commit the common, fatal 
error of putting the child on mere 


barley water except for a short 
This may agree, but it 
diet.”’ 


‘*The ease of barley water 


time at first. 


is starvation Brennemann™ 
also writes: 
deserves a special consideration. Bar- 
ley water has become a sort of national 


When a 
baby has a diarrhoea, its milk is diseon- 


institution in this country. 


tinued and barley water is given alone 
for a day, unfortunately only too often 
whether in 


for many days very 


young infants it not at times 


rather keep up than lessen a diarrhoea 
Simi- 


may 


is at least an open question.’’ 
lar sentiments have been expressed re- 
wel often 


amused me to wateh doctors awaiting 


eently by Vining" has 
the return of an infant’s stools to nor- 
mal while a baby is being given quanti- 


ties of glucose solution, or a weakened 


feed which could not possibly produce 
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OF 


a normal stool.’’ Jeans and Mariott®® 


and also Hess® advise against pro- 
longed underfeeding, the latter not- 
dangerous to inaugu- 
~ 
this regard, one may consider as sig- 
nifieant the report of Du Bois,?* who 
demonstrated a lowering of resistance 
to bacterial infection in experimental 
fast of 30 hours. 


ing, *‘It is 
rate starvation repeatedly. 


animals following a 
In this regard also, one may note as a 
disturbing feature the tendeney of 
some drug companies to put electrolyte 
solutions on the market for oral use. 
While they have their value as ad- 
junets to intravenous treatment in 
severe diarrhea, their use in mild di- 
arrhea must be viewed with some mis- 
givings, especially if they are given in- 
stead of milk, rather than as an ad- 
junct to milk. It appears that these 
electrolyte solutions become a 
fruitful 
tion, as did barley water some twenty 


may 
source of iatrogenic starva- 
or thirty vears ago. 

Relapse of diarrhea is also consid- 
ered to merit the necessity of reintro- 
duction of We 
have already noted that Hess,’ while 


a starvation regime. 


agreeing to a starvation regime in di- 
warns against 
Watkins 
Paterson,*? the 
edited by Parsons and Barling, advise 
that ‘‘should the diarrhoea continue the 
feed may need further dilution. 

Mann and asociates,™ in analyzing 286 
‘The re- 
lapses, although a well-known feature 
of our 


arrhea, nevertheless 


repeated starvation. and 


writing in textbook 


eases of diarrhea, remark: 


of the disease, may in some 
cases, have been due to a too rapid 
stepping up in the quantity and qual- 
itv of oral Taking an op- 
posite view are Chung and Holt,*° who 
**It has been our im- 


feeds.’’ 


wrote in 1950: 
pression for some time past that true 
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relapse in diarrhoeal states was due to 
the vagaries of the disease, being un- 
Balnap 


related to the oral food load.”’ 
and O’Donnel* deseribine their ex- 
periences with gastroenteritis in 1956 
**The 


severe diarrhoea were independent of 


write: numerous relapses of 
the oral fluid and electrolyte replace- 
ment schedule.’’ 

was 


Earlier it noted that fat 


believed potentially inimical to healthy 


was 
infants—hence how much more so was 
it to be feared for infants who already 
had diarrhea. But evidence has been 
accumulating that fat is not especially 
harmful to infants, either in health or 
in sickness. The trend is to 
question the alleged malign influence 


recent 
of cow's milk fat. As regards digesti- 
bility and assimilability it does not 
differ significantly the fat of 
breast milk.*' The view that a high 
fat diet per se can lead to fat intoler- 


from 


ance does not bear critical analysis.*° 
Even the casein of cow’s milk is not 
especially inferior to the lactalbumin 
in respect to essential amino acids. 
Hytten and MaeQueen,” 


ealorie 


who fed ex- 
eeptionally high intakes to 
infants, failed to produce any diges- 
tive disturbances or associated illnesses; 
and in the treatment of diarrhea, Lan- 
man* doubts that the use of skimmed 
or laetie acid milk has a demonstrable 
superiority over evaporated milk. In 
his book to mothers, Goldbloom® writes 
a courageous account of the treatment 
of diarrhea. He inveighs against the 
use of barley water, and although he 
does not state that normal milk feed- 
ings ean be continued, equally he 
does not advise that they must cease 
forthwith. He ‘After the 
acute stage of diarrhoea has subsided, 


writes: 


it ean be unnecessarily prolonged by 


a diet too poor in fat. Skimmed milk 
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is often fed in the early stages of di- 
arrhoea. Its prolonged continuance 
may cause a persistence of looseness 
which will stop overnight when some 
cream is added back in the milk.’’ 
Such thoughts are turning points 
in our ideas on feeding during di- 
arrhea, and indicate that in this sphere 
of treatment, evolution is taking place. 
In 1949, Mitchell’ reported on 396 
eases of gastroenteritis in 70 per cent 
of which full-streneth skimmed milk 
Was given within 8 to 24 hours after 
admission. In comparing their results 
with those of other series, they con- 
sidered such early feeding advan- 
tageous. Chung! and Chung and Vis- 
corova’* took the final step. They gave 
full-eream milk to 
infants with gastroenteritis and com- 


early feedings of 


pared the results with a control series 
fed in 
general, those infants on early full 


the conventional manner. In 
feeding, despite the resultant increase 
in stool volume, did better in all re- 
spects than infants treated by means 
of partial starvation. Balance studies 
indicated that ‘*.. . 
cases increased intake resulted in in- 


even in the severest 


creased assimilation of every nutrient 
studied.’’**: ** This statement is illus- 
trated in Table II. 

Chung and Holt® ‘‘Di- 
arrhoeal deaths, when they oceur, are 


remarked : 


almost entirely restricted to severely 
malnourished infants. It was this ob- 
servation which inspired our efforts 
to improve nutrition in this condition 
by early oral feeding.’’ Gomez" em- 
phasizes the relevant point that 

the fear of losing other nutrients, es- 
pecially some minerals, by increasing 
the intake of foodstuffs in general, and 
of fat in particular, does not seem to 
be justified.’’ Further related work 
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Taste IT. Low Orau Intake (24 Cal. Per Kilogram) AND Hicu INTAKE (100 Cal. Per 
Kilogram) (First and Second Columns, Respectively) IN TREATMENT OF 
GASTROENTERITIS 
- eek nie PER CENT 
INTAKE 
ORAL INTAKE FECAL LOSS ABSORBED ABSORBED 
Water a “. 
(ml./day) 960 1410 | 156 270 804 1,140 84 81 
Fat 
(Gm./day) 7.35 29.4 | 3.42 12.1 + 3.93 +17.3 53 59 
Nitrogen 
Gm./day) 1.15 £6 | 0.46 0.5 | +0.69 +4.1 60 88 
Na | 
(mEq./day)} 5.6 24 | 7.2 is1 | -16 +4.3 . 19 
Kx 
(mEq./day)| 8.3 33.2 | 9.4 123 | -1.1 + 20.9 . 63 
Ca | 
(mEq./day)} 12.8 51.2 | 20.8 42.7 | -8.0 +8.5 17 
Cl 
(mEq./day) 6.8 27.2 | 12.0 21.6 | -5.2 + 5.6 27 


(From Holt, L. E., Jr.: 


feeding has been per- 


75-78 


in eariy full 
formed also by other workers.®> 

It would thus appear that the main 
principles for the feeding of an infant 
with diarrhea are the same as those 
for the feeding of an infant without 
diarrhea. The fact that there is an 
inflammation of the digestive tract is 
Karelitz,"® while using 
feeding in diarrhea, 

‘*Tt has been our ex- 
. . the type of formula 


irrelevant. 
conventional 
states, however: 
perience that 
does not seem to be very signifieant.’’ 
Young and Rogers,'' in writing a 
17 page account in 1954 on recent ad- 
vanees in gastroenteritis, hardly men- 
tion the subject of feeding, and other 
recent papers on diarrhea either dis- 
regard it or deal with it as a rather 
unimportant afterthought.*** °° It 
is interesting that up to the time of 
World War II, a paper on the treat- 
ment of gastroenteritis might have con- 
itself almost wholly with the 
now the 


cerned 
matter of feeding, whereas 
question of feeding barely merits men- 
tion. So it seems that the skill involved 
in managing the feeding in diarrhea 


differs in no whit from that of man- 


aging the feeding of healthy infants. 


Arch. Dis. Child. 31; 427, 


It involves not an ability to change 
the constituents of a diet, but the abil- 
ity to manage the practical and me- 
chanical difficulties which may be as- 
sociated with feeding. This statement 
needs one qualification, however, ap- 
plicable not only to the use of full- 
eream milk in gastroenteritis but also 
to the use of any milk. Aspiration of 
vomited milk is a common terminal 
event in infants who have been ex- 
hausted by severe gastroenteritis; 
therefore, if vomiting has once oe- 
curred, it is wise to give clear fluids 
until it is reasonably certain that vom- 
iting will not recur. This, in fact, is 
the reason for stopping milk in the 
presence of vomiting in infants se- 
verely ill from whatever cause. De- 
spite a widespread impression, there 
is no evidence that clear fluids per se 
are less emetogenic than milk in the 
presence of a propensity to vomit such 
as occurs in gastroenteritis. 
PRIMUM NON NOCERE 

** Spake I not unto you, saying, Do not sin 
against the child?’’ Gen, 42:22. 

The following letter to the editor, 
from a practitioner in Natal, appeared 
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in the South African Medical Journal, 
Jan. 19, 1957,5! dealing with the sub- 
ject of the treatment of diarrhea: 
‘‘This simple treatment, which has 
proved very successful, consists of the 
frequent giving of fractional doses of 
MgSo,. I obtained such good re- 
sults that it was introduced into 
all . . . wards as a routine procedure 
in all eases of infantile gastro-enteritis. 
Fractional 
MgSO, are given every 1, 2 or 4+ hours, 


doses of, say, 2-5 gr. of 
according to the age and condition of 
the patient. Whereas a large dose of 
MgS0, is aperient in its action, in very 
small doses it acts as an astringent. 
When other better known 
treatments were combined with the 
giving of MgSQ,, such as a preliminary 


necessary, 


dose of eastor oil, the withholding of 
food, and the giving of much plain 
water by mouth, together with saline 
infusions when required. Intestinal 
lavage, in severe cases, was also help- 
ful. 
sally successful, except in eases that 
were too advanced when admitted. . . . 
The operative phrase here is certainly 
the last 
reveals that every single item men- 
tioned, unless further qualified, is 
likely to do damage to the infant. Mag- 
nesium sulfate will further deplete 
the body reserves of fluid and elee- 
trolyte. The with- 
holding of food and the giving of water 
only is unwise; at least if fluid is to 
contain 
Saline 


The results were almost univer- 


’? 


one. Analysis of his advice 


So will castor oil. 


be given, it should electro- 
infusions 


Intestinal 


lvte and calories. 
must not be normal saline. 
lavage is at least a means of supplying 
fluid, though care must be taken that 
the fluid given contains reasonabble 
quantities of electrolyte, for water in- 
toxication is also to be feared; or al- 
ternatively, if, as is not uncommon, 
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2 to 3 per cent sodium bicarbonate is 
used, hypertonic dehydration may re- 
sult. 

Castor oil had a great vogue in the 
early days and was enthusiastically ad- 
vised by many authorities such as 
Morse,** Griffith, Fischer,? Miller,** 
and Pritehard,®* who wrote: ‘‘In all 
eases of acute diarrhoea, from whatso- 
ever cause arising, the first essential is 
to elear the bowel of its irritating con- 
tents. A moderate sized dose of eas- 
tor oil is the best means of securing 
this end.’’ Truby King,** being much 
preoccupied with stools, also advised 
eastor oil. He agreed with the dictum 
that ‘‘the first question in almost every 
disease in children should be, ‘What 
are the motions like?’’’ Certainly 
stool gazing as a guide to treatment 


83 


is also an overrated pastime. 

In fairness, it must be stated that 
some people were opposed to the cult 
of eastor oil. Jeans and Marriott*’ 
considered it inadvisable, and as early 
as 1917 Grulee** totally opposed it. 
Still® in 1915 advised small doses of 
‘astor oil for its alleged constipating 
effects. 

Other remedies are opium, favored 
by Erie Pritehard,*? and surviving to 
this day in the form of Chlorodyne. 
Miller** in 1929 also advised opiates 
as well as brandy. At least the latter 
is a souree of some ealories. One still 
sees brandy and sal volatile prescribed 
where intravenous fluids are clearly 
the prime necessity. 
pectin, charcoal, 
apple, banana, yoghurt, and Arobon 


Kaolin, bismuth, 


are of questionable value. One need 
hardly mention that infusions into the 
sagittal must be wholly 
seribed, and that intraosseous and in- 
traperitoneal infusions are not without 


sinus pro- 


danger. 
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At one time, surgery, especially of 
the mastoid, had great vogue in infan- 
The 


is well 


tile gastroenteritis. place of 


surgery in this disease illus- 
trated by the discussion from the floor 
that took place in 1936 during a meet- 
ing of the Hunterian society. One 
speaker, deploring the high mortality 
of 70 per cent, suggested exploring 
all possible avenues with a view to im- 
proving on this deplorable state of af- 
“Could not the surgeon do 


Another 


voice from the floor interjected, ‘*‘He 


airs. 


pleaded. 


something?’ he 


could make it 80 per cent !’ 


In the light of what has been men- 


tioned, we may now reasonably dis- 


cuss the treatment of mild diarrhea. 


Holt®* 


expectant. 


states that it should be entirely 
Moncrieff and Evans®* ad- 
vise that fluids only should be given 
Young and Rogers," on 
British Medieal Re- 


trials in 1952," feel 


for 24 hours. 
the basis of the 
search Council 
that chemotherapy should not be em- 
ploved in view of the fact that 62 per 
cent of untreated patients recovered 
in up to 10 days merely on temporary 
starvation. Though | feel that 
the treatment should be entirely ex- 


also 


pectant, in private practice one has 
to deal with the sensitivities of anxious 
parents, and thus one may be prompted 
to prescribe medicaments such as kao- 
to advise dilution 
The 


one 


lin, or temporary 
expect it. On 
occasion feel 


to administer a sulfa preparation (the 


feeds mothers 


may even inclined 


poorly absorbed sulfas have no special 
virtues), but my own feeling is that, 
unless one gives an antibiotie to which 
is especially 


the infecting organism 


sensitive, it is as difficult to influence 


the course of a ‘‘running tummy,”’ 


The only me- 


as of a running nose. 
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dicament that definitely helps is a little 
tincture of time. 

Expectant treatment, it must be un- 
derstood, does not mean doing nothing. 
It also entails repeated clinical obser- 
vations of the infant, the prevention 
of noxious influences, and the curbing 
insist on 


of distracted relatives who 


‘‘doing something.’’ It means also 
that the child is not to have his food 
stopped and be fobbed off with a fancy 
electrolyte solution, or even with the 
relatively old-fashioned glucose or 
barley water—the latter fluid still be- 
ing advised by many popular medical 
works read by the laity, such as, for 
example, the 1957 edition of The ‘* Lac- 
togen’’ Mother Book.* 

Finally, to emphasize the fact that 
the practice of the past shows us the 
road to the future, we can do no better 
than to quote from Forsyth,** an En- 
glish pediatrician of the early 1900's: 
‘*Our 20th century methods, be it un- 
derstood, are not of 20th century make. 
They are covered with the fingernails 
of old-time gossips and dented with the 
prejudices of half a dozen centuries. 
If history told us nothing more than 
this it would still teach us that today 
we are watching a passing stage of a 
developing subject. It should, how- 
ever, do more than this; by tracing the 
route we have already travelled it 
points the direction toward which we 


are moving.”’ 
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Comments on Current Literature 


ASEPTIC MENINGITIS DUE TO STRAINS OF ECHO VIRUS 


CCURATE etiologic differentia- 
A tion of the aseptic meningitides 
is assuming greater importance, espe- 
cially sinee vaccines for protection 
against poliomyelitis have come into 
general use. In a number of institu- 
tions conscious attempts are being 
made at the present time to evaluate 
the prophylactic efficacy of formalized 
poliomyelitis vaccine based on results 
obtained from virologie studies of pa- 
tients. Such experience over the past 
several vears in the Toronto area has 
been reviewed recently by Rhodes, 
Beale, and their associates.? In one 
series, virus studies suggested 
that the etiology of 96 eases of aseptic 
meningitis (‘nonparalytie poliomyeli- 
tis’) was as follows: poliomyelitis, 19 
per cent; Coxsackie B infection, 24 
per cent; Echo virus infection, 11 per 
eent.’"? One group studied in detail 
comprised twenty-seven children, rang- 
ing in age from 5 to 12 years, who 
were admitted to a pediatrie hospital 
during the summer and fall season 
with the diagnosis of ‘‘ poliomyelitis. ’’ 
Thirteen of the twenty-seven children 
had been vaccinated with formalized 
poliomyelitis vaeeine the spring pre- 
vious to the admission. One child of 
the thirteen who had been vaccinated 
experienced a paralytic illness, and 
twelve of the thirteen vaccinated chil- 
dren, a nonparalytie illness. The 
authors state that ‘‘none excreted po- 
liomyelitis virus, but four isolations 
of Echo viruses, and one of Coxsackie 
B virus were made.’ Exact etiologic 
diagnosis was not accomplished in the 
eight other vaeeinated children. Four- 
teen unvaccinated children of this 


group of twenty-seven were admitted 
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to the hospital with the possible diag- 
nosis of nonparalytie polio. In one 
of these the tentative diagnosis was 
supported by the isolation of polio- 
virus, type 1. From the stool speci- 
mens of nine of the fourteen Echo 
viruses were recovered. Another 
group studied in detail consisted of 
thirteen unvaccinated children in 
whom the elinical manifestations ap- 
parently left less doubt as to the diag- 
nosis. From twelve of these thirteen 
paralyzed patients, strains of polio- 
virus were obtained readily by tissue 
culture methods. 

Poliomyelitis-like illnesses charac- 
terized by meningeal signs or museu- 
lar weakness or both seem to have 
been occurring recently in epidemic 


form. In a surprising number of 
these recent ‘‘epidemics’’ strains of 
Echo virus have been ineriminated. 


The Echo viruses (enteric, eytopatho- 
genie human orphan viruses), of which 
about eighteen antigenically distinet 
types are known, were first isolated 
as an ineidental finding, being ob- 
tained by tissue culture from fecal 
specimens of healthy children. They 
were called orphan viruses because 
their classification was not apparent 
immediately and because their patho- 
genicity for human subjects was un- 
determined. Until recently their rela- 
tion to human disease was a matter 
of conjecture. Since in some of the 
earlier studies strains of Echo virus 
were recovered with considerable reg- 
ularity from stool specimens of appar- 
ently healthy children, they were re- 
garded by many as possible normal 
constituents of the human _ enteric 
flora. Several strains seem to have been 
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associated with diarrheal conditions in 
early childhood, particularly types 2, 
8,and 13. While this virus group may 


consist in general of nonpathogenic 


strains (the so-ealled ‘‘viruses in 
search of disease.’’ or viruses ‘‘or- 
phan’? with respect to human dis- 
ease®), there ean be little doubt in the 


light of recent developments that some 
strains have been ineriminated in 
aseptie meningitis, particularly types 
6 and 9. Type 4 also has been added 
recently.*. Evidence of the association 
of these enterie viruses with human 
disease is strong where the laboratory 
findings have included isolation of the 
strain from cerebrospinal fluid speci- 


mens obtained during the course of 
clinical illness. ‘ 

During the summer of 1955, and 
again in the midsummer season of 


1956, outbreaks of aseptic meningitis 
occurred in various parts of the world, 
notably in the United States and Can- 
ada and in parts of Western Europe: 
Belgium, the Netherlands, Germany, 
Switzerland, Denmark, and England. 
One of the earlier epidemies in Eng- 
land centered in the region of Notting- 
ham, which led to the use of the term 
‘*Nottingham meningitis,’’ especially 
in the lay press. At the same time, 
outbreaks were oeceurring in other 
parts of England, with the result that 
information was disseminated, ecom- 
parative studies were made, and ‘‘ Not- 
tingham meningitis,’’ like the other 
eases of aseptic meningitis being en- 
countered, was attributed to infection 
with a viral agent identified as Echo, 
type 9. This strain of Echo virus was 
isolated readily from throat washings, 
from stool specimens, and in a remark- 


able number of instanees from cere- 
brospinal fluid. Appropriate  sero- 
logie studies substantiated the virus 


isolations. Of the epidemies in West- 
tern Europe, those in Belgium and the 
Netherlands have been deseribed in re- 
eent publications.” From a total of 
399 patients showing the characteristic 
clinieal manifestations 225 virus iso- 
lations were made: 


190 from feeal 


specimens, 29 from cerebrospinal fluid, 
Six 


and from throat swabs. In the 
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ease of some of the patients the in- 
crease in neutralizing and complement- 
fixing antibodies during the course of 
clinieal recovery was as much as four- 
fold. The elinieal manifestations de- 
seribed in the various epidemics are 
somewhat variable. Predominant fea- 
tures recorded, however, were fever, 
nausea and vomiting, frontal headache 
and photophobia, signs of meningeal 
irritation, pain in the neck and shoul- 
ders, transient muscular weakness, 
and in about 25 per cent of the cases, 
largely children, a macular rash, often 
rubelliform in type. 

Outbreaks in the United States have 
been reeognized for the past several 
vears. At a symposium held in New 
York City in April, 1957, entitled 
‘*Viruses in Search of Disease,’’ End- 
ers and his associates’ reported the 
isolation of Echo virus, type 6, from 
40 patients whose illness occurred in 
the late summer or early autumn of 
1954. In all of these patients with 
aseptic meningitis the initial diagnosis 
by the attending physician had been 
that of nonparalytie poliomyelitis. 
During the same period strains of po- 
liovirus were isolated from only six- 
teen patients. In all forty of the pa- 
tients with evidence of Echo virus in- 
fection muscle weakness of a mild or 
moderate degree was a consistent find- 
ing. Periodic muscle examinations 
were possible in 37 of the 40 patients 
at from 10 to 20 days and from 50 
to 70 days after onset. In most in- 
stances this weakness disappeared 
within a reasonable period of time. At 
the same conference in New York City, 
Meyer and his colleagues* described 
aseptic meningitis occurring among 
United States military personnel. In 
a group of 416 eases studied between 
1953 and 1956, specimens from thir- 
teen of the patients yielded Echo vi- 
ruses, eleven of which were type 6. 

Other outbreaks in the United States 
include those in Connecticut and New 
York State® in the summer and fall of 
1955, due largely to Echo virus, type 
6. An epidemie of such poliolike ill- 
ness, whieh oeceurred in western New 
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York in the summer of 1955, was con- 
sidered atypical for poliomyelitis, 
since a large proportion of the cases 
was nonparalytic. Epidemiologic, 
clinical, and laboratory studies were 
undertaken by a group of virologists 
and epidemiologists, Winkelstein, Kar- 
zon, Barron, and Hayner,’® with re- 
sults published in the American Jour- 
nal of Public Health, June, 1957. 
From 68 per cent of 156 patients, 
studied during and immediately fol- 
lowing the epidemic, Echo virus type 
6 was recovered: polioviruses were re- 
covered from 4 per cent of these pa- 
tients, and other evtopathogenie agents 
from 6 per cent. Of eleven successful 
isolations from cerebrospinal fluid, the 
agent reeovered in eight was Echo, 
tvpe 6. During the epidemic, house- 
hold or other close contacts of patients 
were included in the study. Persons 
under the age of 20 years who were 
in close (household) contact with pa- 
tients had a high incidence of minor 
illness—-36 per cent; more than one- 
half of these contact persons (55 per 
cent) were shown to be infected with 
Echo virus, type 6."° 

An investigation conducted about 
the same time, which concerned an 
epidemie in Marshall County, Iowa,‘ 
is of special interest in that the Echo 
strain isolated consistently was type 4. 
Successful isolations included recovery 
of virus from fecal specimens and from 
the oropharynx. In addition to the 
study of clinical cases, a survey was 
made of the community for the inei- 
dence of minor illnesses. Virus isola- 
tions from apparently healthy con- 
tacts and from family members with 
minor illnesses, correlated with anti- 
body studies in these contacts, re- 
vealed ‘‘a broad spectrum of illness,’’ 
since Echo virus, type 4, was inerim- 
inated not only in eases of aseptic men- 
ingitis, but seemed to account for the 
considerable incidence of minor _ ill- 
ness prevalent at the time. Reeovery 
of this strain from apparently healthy 
individuals indicated the presence in 
the community of asymptomatic cases 
or of entirely silent infections in the 
population at large. 


LITERATURE 247 
Reports in recent issues of the Cana- 
dian Medical Association Journal™ 
deseribe further outbreaks of Echo 
type 9 meningoencephalitis in Canada, 
in which the patients, largely children, 
experienced the rubelliform rash, re- 
ported previously, and marked muscle 
weakness as a part of the clinical syn- 
drome. In one locality seven cases of 
aseptic meningitis occurred in a single 
family of eight members. These seven 
patients ranged in age from 24 years 
down to 3 months. Muscle pain and 
tenderness were quite apparent in all 
of these patients and, in some of the 
older children, spasm of the hamstrings 
was marked. In the Toronto area over 
100 children were admitted to the Hos- 
pital for Sick Children with a diagno- 
sis of aseptic meningitis. Enquiries 
from practitioners indicated that many 
cases were occurring at the same time 
throughout the city and were being 
eared for at home. Similar illness had 
been noted in some adults. Examina- 
tion of spinal fluid specimens revealed 
pleocytosis with counts as high as 
2,000 cells per ecubie millimeter. An 
interesting feature was the high neu- 
trophil count, especially in the early 
stages of the disease. Virus isolation 
was attempted from 94 fecal specimens 
and from 48 samples of cerebrospinal 
fluid. Fifty-eight strains of Echo 
type 9 virus were recovered from feeal 
specimens, and fifteen strains of virus 
from samples of cerebrospinal fluid. 
All of these agents proved to be eyto- 
pathogenic in tissue culture prepara- 
tions, and in none of the agents iso- 
lated could the cytopathogenic effect 
be neutralized by antisera to polio- 
myelitis viruses, types 1, 2, or 3. 
During the summer of 1957 two epi- 
demies of aseptic meningitis in the 
United States received considerable 
publicity in the lay press, one in Mil- 
waukee, and one fanning out from the 
twin cities of Minneapolis and St. 
Paul. From time to time, information 
was relayed to the medical profession 
by way of the medical news weeklies. 
Laboratories participating in the in- 
vestigation of these epidemics, which 
were of sizable proportions, included 
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those of Dr. Albert Sabin of Cinein- 
nati and Dr. Frederick C. Robbins of 
Cleveland. Echo virus, type 9, was 
cultured from specimens of spinal 
fluid and of feeal material. Maculo- 
papular rash was a common finding, 
especially prominent over the abdomen 
and flexor surfaces of the arms. Lab- 
oratory findings were not consistent 
with the diagnosis of nonparalytie 
poliomyelitis. Spinal fluid cell counts 
were high, ranging from 300 to 2,400 
cells; spinal fluid protein was essen- 
tially normal. The epidemics seem to 
have reached a peak in August. One 
of the major problems was the high 
infectivity of the disease during the 
long incubation period of from one to 
two weeks. 

The consistent finding of the rubelli- 
form rash in this type of aseptie men- 
ingitis reealls the oeecurrence during 
the past several years, especially in the 
eastern part of the United States, of 
an unusual type of exanthematous dis- 
The clinical manifestations re- 
semble ervthema infectiosum, or fifth 
disease, described previously. From 
its prevalence in Boston in 1951 the 
was ealled ‘‘Boston exan- 
them.’*** Outbreaks of this disease 
occurring in Pennsylvania in 1954 and 
1955 have been reported recently." 
Strains of virus, isolated readily from 
fecal specimens, less readily from nose 
and throat washings, and in one in- 
stanee from blood, seem identical with, 
related to, strains isolated 
in eases of Boston exanthem.’* Com- 
plete identification of the strains has 
not been accomplished as yet. It has 
been suggested that this exanthematous 
disease might be a manifestation of 
infection with one of the types of 
Echo virus.” '* Of the known strains 
of Echo viruses, types 4, 6, and 9 seem 
to have been ineriminated definitely 
in the etiology of aseptic meningitis. 
At the Fourth International Polio- 
myelitis Conference in Geneva in July, 
1957, considerable discussion centered 
around the prophylactic efficacy of 


ease, 


disease 


or closely 


available vaccines against poliomyeli- 
tis and the basie principles underlying 
The recent pub- 


active immunization. 


lieations summarized here indicate 
that clinical manifestations simulating 
poliomyelitis ean be due to the Echo 
group of viruses, as well as to those 
of the Coxsackie group. The oceur- 
rence of infections of this type will 
need to be considered in any evalua- 
tion of the efficacy of polio vaccines. 
Russet. J. BLATTNER 
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News and Notes 


At a dinner at the Hotel Pierre honoring 
Dr. Béla Schick, 
on his 80th anniversary, the governing coun 
cil of the Collegium Internationale Aller- 
gologicum Schick the 


first honorary 


world-famous pediatrician, 


conferred upon Dr. 


fellowship in this medical or 
ganization, 


The Collegium Internationale Allergologi 


eum, founded in 1953, consists of 80 mem 


bers from 18 different countries. Fellowship 


is by invitation only; no country may have 
more than 12 active fellows; and only those 
doctors and medical scientists who have made 
unusually important scientific contributions 
to allergy and allied fields may become fel 
lows. 

\ Festschrift or birthday volume to honor 
Dr. Schick on the oeceasion of his 80th anni 
versary is being prepared for publication in 
the spring as a special issue of the Inter 


national Archives of Allergy and Applied 
Leading medical teachers, sci 
United 


contribut 


Immunology. 


entists, and physicians from the 


States and foreign countries are 


ing scientific papers on various aspects of 


Dr. William Kauf- 


man will edit this volume which will be pub 


allergy and immunology. 


lished by S. Karger of Basel, Switzerland, 
and New York. 
At the dinner, Dr. Rene Dubos of the 


Rockefeller 


presented Dr. 


Medical 
Schick with the Annual Award 
Busi 


Associates of the 


Institute for Research 
for Service to Mankind given by the 
ness and Professional 


American Jewish Congress. 


The University of Oklahoma School of 


Medicine announces the first Oklahoma 
Colloquy on Advances in Medicine, on Feb. 
6, 7, and 8, 1958. It will be devoted to 
problems on Fluid, Electrolyte and Nu 


tritional Balance. Nine nationally prominent 


investigators will participate and present 


the results of original work from their lab 
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The list of guest speakers is as 
follows: William E. Abbott, M.D., Cleve 
land, Ohio, Curtis Artz, M.D., 
Miss., John H. Bland, M.D., Burlington, Vt., 
Robert E. Cooke, M.D., Baltimore, Md., 
Ben I. Heller, M.D., Little Rock, Ark., 
Rachmiel Levine, M.D., Chicago, IL, John 
F. Mueller, M.D., Cincinnati, Ohio, Arnold 
S. Relman, M.D., Boston, Mass., and Robert 
M.D., Buffalo, N. Y. 


oratories. 


Jackson, 


Tarail, 


The College of Physicians and Surgeons 
Columbia University 
’ Postgraduate Cowrse in Cerebral Palsy 
1958. This 


to acquaint potential 


announces a_ three 
weeks 
for physicians, March 3 to 21, 
course is designed (1) 
leaders in this field with the basic knowledge 
concerning cerebral palsy; (2) to review the 
present status of practical therapy, including 
the medical, social, educational and psycholog 
ical aspects; and (3) to point out the contro 
versial features of our present understanding. 
Detailed 
the Dean, College of Physicians and Surgeons, 
630 West 168 Street, New York 32, N. Y. 
The Twelfth Annual Symposium on Fun 
damental Cancer Research at The Univer- 
sity of Texas M. D. Anderson Hospital and 
Tumor Institute, Houston, 
held Mareh 6-8, 1958. 


information can be obtained from 


Texas, will be 


The Fifth International Congress of In- 
ternal Medicine will be held at Philadelphia, 
April 23-26, 1958. This is the 
ing of the Congress in the United States. 
Dr. T. Grier Miller of Philadelphia is 


President of the Congress. 


first meet 


The Third Congress of the International 
Diabetes Federation will be held in Diissel 
dorf, Germany, July 21 to 25, 1958. In ad 


dition to the scientific program, social 


medical subjects will be discussed by the 














NEWS AND NOTES 


diabetic organizations affiliated with the 


Federation. The Congress is held in collabo 


ration with the German Diabetes Associa- 
tion. Prof. Dr. M. Birger, Leipzig, Prof. 
Dr. E. Grafe, Garmisch-Partenkirchen, and 
Prof. Dr. G. Katsch, Greifswald, are Hon- 
orary Presidents, and Prof. Dr. K. Ober 
disse, Diisseldorf, is the Chairman of the 


Congress; Privatdozent Dr. K. Jahnke is 


the scientific head of the organizing office. 
The address of the ‘‘Organisationsbiiro’’ is 
Klinik der 


Il. Medizinische Medizinischen 


Akademie, Diisseldorf, Moorenstr. 5. The 
languages used at the Congress will be 
German, English, and French. 

Dr. P. Schwenger, Diisseldorf, Hum 


boldtstr. 57, is the President of the German 
Diabetes Association. 

Drs. Elliot P. Joslin, of 
Charles H. Best of 
Presidents of the 


Boston, and Dr. 
Toronto the Hon 


International Asso 


are 
orary 
ciation, and Dr. R. D. Lawrence of England 


is President and Chairman of the Executive 


Board. 


A new nonprofit foundation, the National 
Tay-Sachs Association, Inc., New York 
Chapter, has been established to support and 
stimulate educational 
allied 


heredofamilial, neurodegenerative diseases of 


research, clinical and 


programs in Tay-Sachs’ disease and 
infaney and childhood. The scope of the pro 
gram will include, in addition to Tay-Sachs’ 
Niemann-Pick’s 


Gaucher’s disease, Schilder’s disease, diffuse 


disease, infantile 


disease, 


sclerosis, amyotonia congenita, Friedreich’s 


ataxia, and others. The operation of the 
foundation is on a nationwide basis, and con- 
tact is being made for establishment of chap- 
ters in other metropolitan areas, in addition 
to the allied Tay-Sachs Association in Phila 
delphia. In order to further its work and, 


in particular, to prepare a_ substantial 


genetic study covering the entire country, 
physicians and hospitals are 
the 


known to 


respectfully 
the 
children 


requested to make existence of 
foundation 


afflicted 


parents of 


with these diseases. 

the founda- 

Medical 
Association, 


Box 1250, 


For further information on 


tion and its work, write to Com 


mittee, National Tay-Sachs 
New York Chapter, P. O. 


York 1, N. Y. 


Ine., 


G. P. O., New 
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Two films on Schizophrenia in Children 


are now available and may be rented by 
writing to the League for Emotionally Dis 
turbed Children, 10 West 65th Street, New 
York 23, N. Y. 


schools for schizophrenic 


These films were taken at 


special children 
and show the lack of responsiveness, com 
pulsive behavior, and bizarre gestures of 
Each is about 15 or 20 


these chiidren. 


minutes long. They shown by Dr. 
Ruth Bakwin at the 


of Pediatrics meetings in 


were 
American 
1956, 


Academy 
There is 
and 


a charge of $5.00 for the silent film 


$7.50 for the sound film to cover handling, 


postage, insurance, ete. Anything extra 
is a contribution to the L E DC. For 
your convenience in arranging a showing 


of either film, it is requested that the fol 


lowing form be used. 


To the LEDC Film Department 


10 West 65th Street 

New York 23, New York 
I would like to rent the 16 mm _ film 
‘*Sehizophrenia in Children.’’ 
On Preferred Date Alternate Date 
Sound Silent 
Name (please print) 
Address 
City Zone State 
Name of group to which it will be shown 
(this must be professional or scientific 


not parent groups). 


Your request will be acknowledged. Please 


give four weeks’ notice whenever possible. 


The 


nounced 


American Cancer Society has an 
that Clinical Fellowships at the 
senior resident level for the academic year 
for by 


tions accredited by the Council on Medical 


1959-1960 may be applied institu 


Education and Hospitals of the American 
Medical Association to give training in the 


following specialties and  subspecialties, 


with emphasis on the diagnosis and treat- 


ment of cancer: internal medicine, malig 


nant diseases, neurological surgery, ob- 


stetries-gynecology, orthopedic surgery, 
health, 


Institu- 


otolaryngology, pathology, public 


radiology, surgery, and urology. 
tions will be notified of awards granted in 
1958. should 


the 


June, Individual candidates 


apply directly to an institution, or 
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American Cancer Society, for information 


concerning fellowships. The annual stipend, 
tax exempt, is $3,600. 

available from 
Education, 
Society, Ine., 521 West 
York 19, New York. Feb. 
15, 1958, is the deadline for institutions sub 
1959-1960 


Application forms are 


the Director of Professional 
American Cancer 
57th Street, New 
mitting applications for the 


clinical fellowships. 
being received for 
residencies in Pediatric 


Jewish Chronic Dis- 


Applications are now 
three- to six-month 


Rehabilitation at the 


ease Hospital, Brooklyn, New York. Resi 
dents are given an opportunity to gain 


experience in the rehabilitation approach 


to the chronic diseases of children, includ- 


ing: the neuromuscular diseases such as 


poliomyelitis, spina bifida, muscular dys- 


trophy; visceral handicaps such as con- 


genital heart disease and cleft palate; 
and a variety of communication and psy- 


The service is a teach 
York Medical 
and fully 
There will 


chologie handicaps. 
ing unit of the State of New 
School fully staffed 
equipped for this type of work. 


and is 


also be experience in cardiac catheteriza 


tion, angiocardiography, and an opportunity 
to observe patients undergoing cardiological 
operations, The stipend is $175 a month. 
Applicants receiving their pediatric training 
in an accredited institution will receive 
months of credit toward certification by 
Board of 


beginning July 1, 


the American Pediatrics. Va 


cancies are now open 


1958. _ Applications should be sent to Di 
Pediatrics, East 49th Street & 
Road, Brooklyn 3, N. Y. 

A fellowship in renal research 
available July 1, 1958, in the 
Department of Pediatrics, Western Reserve 
University School of Medicine. 
date would be expected to spend approxi- 


rector of 
Rutland 
will be 


beginning 
The candi- 


mately two-thirds of his time in laborartory 
research and one-third in clinical work with 
will 


yatients under investigation. Salary 
= . 


be $4,500 to $5,000. Applicants with mini 


training of two years in Pediatrics 
Direct 
ter Heymann, M.D., 


Cleveland 6, Ohio. 


mum 
correspondence to Wal 
2103 Adelbert Road, 


preferred. 


Pediatric Spe 
Hospital for 


Third-Year 
cialties, St. 


Residenev in 


Christopher's 
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Children, Department of Pediatrics, Tem- 
ple University School of Medicine, a special 
residency providing longitudinal experiences 
in several of the subspecialties of pediatrics 
throughout the year, is available to candi 
dates who have had an internship and two 
years of pediatric residency. The resident 


may participate in the planning of his 


program. One or more days of each week 


may be spent in such specialties as cardi 


ology, neurology, hematology, endocri 


nology, allergy, and psychiatry. This program 
has been devised as a pilot study for the 
training of pediatricians to fill the gap now 
between the general 


existing practitioner 


type of pediatrician and the one highly 


skilled in a given specialty. It is thought 
that 


training should (1) improve materially the 


pediatricians with such additional 


quality of general pediatric practice, (2) 
serve more adequately as consultant with 
the general practitioner, and (3) work ef- 
fectively with the larger pediatric centers 
in the care of children who for one reason 


or another must receive a part of their 


medical care in such centers. 
made for resi 
1958 


Appointments will be 


dencies beginning on July 1, about 
March 1, 1958. For applications write to: 
Waldo E. Nelson, M.D., St. Christopher’s 
Hospital for Children, 2600 N. 


Street, Philadelphia 33, Pa. 


Lawrence 


The Childrens Hospital of Los Angeles 
announces a residency in Pediatric Hema 
tology for one year beginning July, 1958. 
The resident in hematology participates in 
all phases of diagnosis and management of 
clinic hematology patients. He serves as con- 
sultant to the pediatric house staff and par- 
ticipates in hematology teaching rounds. 
Opportunity is also available to learn various 
hematology laboratory procedures and _ to 
participate in research related to hematology 
The resident in hematology has customarily 
completed two years of acceptable training 


in pediatrics and desires further experience 


and training in pediatric hematology. There 
is a stipend of $275 per month. Interested 


applicants should write to: Phillip Sturgeon. 
M.D., Head, Hematology Research Labora 
tories, The Childrens Hospital of Los Angeles, 
4570 Sunset Boulevard, Los Angeles 27, Calif 

















Mental Deficiency, in Relation to Problems 
of Genesis, Social and Occupational Con- 
sequences, Utilization, Control and Pre- 
vention. Wallace J. E. Wallin, Brandon, 
Vt., 1956, Journal of Clinical Psychology, 
200 $5.00. 


pages. Price 


Drawing from his lifelong experience and 
intensive review of the literature in the field 
Wallin 


evidence pro and con on major social prob 


of mental deficiency, Dr. presents 
lems, dealing with the control and training 
of mental defectives. 

Wallin em 


phasizes the community’s responsibility for 


Throughout his discussion, Dr. 


developing resources and programs to train 
mental defectives and to keep them out of 
trouble, stressing the fact that the mentally 
retarded person is primarily a victim of his 
that he 


environment, and ean be an asset 
or a liability, depending upon the develop- 
ment of resources within the community. 
Discussed at great length are the major 
issues of institutionalization versus steriliza- 
tion, methods of prevention of propagation, 
special schools, classes and training programs, 
residential colonies, and home placement. 
The abundance of footnotes, references, and 
bibliographies to substantiate the author’s 
points of discussion are especially commend 
able and are indicative of his thoroughness 
as a research person. 
Summaries at the end of each chapter 
formulate specific conclusions as to possible 
solutions to the many problems presented by 
Heredi- 


and 


mental deficiency in the community. 


tary aspects, the social consequences, 


preventive aspects of deficiency are also cov- 


ered at great length. Dr. Wallin, who de- 
scribes this book as a ‘‘sort of digest of 


basic problems still in need of satisfactory 
solution,’’ has long been known as one of the 
most capable and productive authorities in 





Books 


His viewpoints 


the field of mental deficiency. 
are especially valuable because a large part 
of his professional career has been spent 
working in communities throughout the na- 
tion where he has had a remarkable oppor- 
tunity to become familiar with all of the 
practical problems integrating retardates to 
community schooling, working, and living. 
This book is a fine contribution to the field 
of mental deficiency, and a definite asset 
to physicians, psychologists, teachers, social 
workers, and community planners. 


F. A. B. 


International Congress of Gastroenterology 
—Fifth Meeting of L’Association des 
Sociétés Européennes et Mediteranées de 


Gastro-Enterologie, London, July 18-21, 
1956. 
This compendium of the papers given 


during the 1956 International Congress of 
Gastroenterology is concerned for the most 
part with diseases of the esophagus and ul 
colitis. A 
covers a wide variety of gastrointestinal sub- 


cerative section of short papers 
jects with the emphasis on hepatic disease 
and peptic ulcer. 

In the section on diseases of the esopha- 
gus, the ingenious methods devised to study 
esophageal physiology are especially note- 
worthy, and serve to confirm present ideas 
this 
Peptic esophagitis and achalasia are well cov 

The 
treatment of 


concerning normal activity of organ. 


ered under disease conditions. diverse 


experiences in diagnosis and 
ulcerative colitis in many parts of the world 
are worth reading as a commentary on man- 
this Hepatic 


coma in England, an interesting concept of 


agement of baffling disease. 
infantile cirrhosis with unknown etiology in 
Indian children, and several papers on pre 
eursors of gastric cancer are of special in 
terest in the miscellaneous group. 
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Many of the individual publications may 
be recommended on their own merits, and 
the over-all view afferded the reader of 


gastrointestinal conditions in other parts of 


the world is well worth the time spent in 


browsing through this manuseript. 


The Doctor Eyes the Poor Reader. Delwyn 


G. Schubert, M.S., Ph.D., Springfield, IL, 
1957, Charles C Thomas, 101 pages. Price 
S040 


This is an unusual and interesting discus 
sion of reading difficulties, written for the 
The of Edu- 


Director the Reading Clinic 


author, Professor 
eation of 
at the Los Angles State College of Applied 
Arts, has no particular theory or cause to 


trv 


physician, 


and 


and put across as has been the case in 


so many of the recent discussions of dyslexia, 
the 


is that as reading difficulties may 


but approaches subject in a broad way. 


His 
he 


these are physical, the doctor is in a posi 


them 
due to a number of causes, and many of 
tion to discover them and give advice as to 
their remedy. The cause may be the result 
of some type of visual defect, auditory de- 
feet, poor intelligence, or a general health 
The to 


discovering the cause of the reading diffi- 


problem. various tests be used in 


culty are presented in a simple direct way. 
One gathers he is not impressed with the 


overwhelming importance which has been 


given to laterality as a cause nor does he 


consider the method of teaching reading in 
as the chief cause of reading 
The book then considers the ways 


the schools 
troubles. 
by which the poor reader may be helped. 


It is a book or diseussion that will interest 


the pediatrician. 


Hospital. Produced and 
Health 


General 


A Visit to the 
the for Children, 


Van 


Centre 


Hospital, 


Issued 
The 


couver, B.C, 


by 


Vancouver 


the 
the 


of 


This is one of the more clever 


booklets that 


few 


have been 


published 


last years with the purpose of prepar 


This 


ing voung children for hospitalization. 


particular booklet is designed for children 
of the preschool-age period. It consists of 
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OF 


sixteen pages carrying the story in simple 


rhyme. What makes it of value is that 
each page contains excellent outline draw 
ings of the story, to be colored in crayon 
by the child. Thus the authors have uti- 
lized one of the proved and accepted 
methods of amusing voung children and 


holding their interest. Physicians consider 


ing the use of such booklets would do well 


to consider it. It has a definite age limita 


tion. 


The Story of Peptic Ulcer. Richard PD. 

Tonkin, M.D., F.R.C.P., with illustrations 
Raymond K. Hellier, F.R.S.A., Phila 
1957, W. B. 71 


Price $2.25. 


by 


deiphia, Saunders Co., 


pages. 


While this little book, with the subtitle 


“Dawn for Depressed and Disappointed 


Dyspepties,” written for the laity, does not 


concern a disease of much interest to the 
pediatrician—unless he happens to be a 
‘*vietim of the villain,’’ it is so well done 


and the drawings are so clever that every 


physician will enjoy it. There have been 


other attempts to present information in 
a similar way, but none that we recall have 


done it so well. 


The Good Housekeeping Book of Baby and 
Child Care. L. Emmett Holt, Jr., M.D., 
New York, 1957, Appleton-Century-Crofts, 


Ine., 288 pages. Price $4.95. 


taken 
and child 
this 


that has 


infant 


The remarkable 


place in pediatrics 


progress 
and in 


eare is brought out strikingly in text 
by Holt Jr., when one compares it with the 
pioneer book in the same field by Holt Sr., 
methods 


this 


published in 1895. Customs and 


undergone great changes over 
It is, 
in a field and for the same purpose that a 
of books 
It is well written, sound, and in keeping 


thinking. 


have 
span of years. of course, another text 


number excellent are available. 


with present-day knowledge and 
While the format is good, a larger font of 
tvpe would have made it easier to read. A 
of illustrations are without 


The book 


as one of the better of the many published 


number the 


point or value. may be classed 


for the same purpose. 
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Hepatitis Frontiers, Proceedings of an In- 
ternational Symposium sponsored by the 
Ford 


Boston, 1957, Little, Brown & Co., 


Henry Hospital, Detroit, October, 


1956, 


595 pages. Price $12.50. 


Forty-one papers presented at the Sym 


posium, including the discussions, have been 


The 


Anatomy and 


collected in this volume. papers are 


grouped into six sections: 
Physiology of the Liver; Virology and Epi 
Blood 


Prevention 


demiology; Prevention Donor and 


Storage Problems; Chemical 


Differential Diagnosis 
Methods; 


Leading scientists from ten 


and Physical Agents; 


including Laboratory Clinical 
Management. 
countries 
The 


and value to 


participated in the symposium. 


volume is of fundamental importance 


those who are interested in, 


or working on, any of the aspects of this 


unconquered viral disease. The very nature 


of the Symposium and the breadth of its 


scope make a detailed review of the con 


tents impossible. It has been unusually 


well edited. 








Editor’s Column 


CLINICAL-PATHOLOGIC STUDIES AS 


ECENT advances in many phases 

of medicine, e.g., in the knowledge 
of intermediary metabolism, in the use 
of radioactive isotopes, and in the ap- 
plieation of new radiologic techniques, 
have led many to the erroneous con- 
clusion that research must of necessity 
be conducted in large medical centers 
and must utilize complicated, expen- 
sive equipment. The importance of 
eareful observation, meticulous record- 
the 


over- 


correlation of 
often 


ing of faets, and 


findings so recorded are 
looked as an essential tool to medical 
progress. Hadley, Gault, and Gra- 
ham, in the article ‘‘A Study of Pa- 
thology of Stillbirths and Neonatal 
Deaths in South India’’ which 
pears in this issue of the JOURNAL (p. 
139) clearly demonstrate an impor- 
tant type of research 
ducted by means of careful observa- 


ap- 


which is con- 
tions and by correlation of clinical and 
The 


such a 


advances 
tech- 


pathologie findings. 


which may result from 
nique, although often not as impres- 
sive as those associated with more dy- 
namic formed in the 
past and will continue to form one of 


prog- 


studies, have 


the essential bases for medical 
ress. 

Although the definition of the neo- 
natal period employed by these au- 
thors is admittedly at some variance 
with that commonly employed, the 
bulk of the ‘‘neonatal’’ deaths (up to 
$8 months of age) oceurred during the 


A METHOD OF RESEARCH 


The re- 


reported 


28 days after delivery. 
the 
might, therefore, justifiably be com- 


first 
sults of investigations 
pared with those reported from this 
country. 

There are, indeed, striking similari- 
ties as well as a few noteworthy dif- 
ferences between the causes of death 
as given by these authors and as re- 
corded from this country. As in any 


series of carefully conducted post- 
mortem examinations, the authors note 
the difficulty in establishing a primary 
eause of death. Even with the most 
detailed clinical pathologie correlation, 
only an arbitrary decision as to the 
primary cause of death can be made 
in many instanees, and the multiplic- 
ity of lesions encountered by the pa- 
thologist may render interpretation as 
difficult 
paucity of lesions in others. 


in some infants as does the 


The role played by prematurity as 
a eause of death in this series cannot 
be assessed from the data given. Al- 
though 29 of the total of 215 deaths 
are attributed to prematurity alone, 
the authors are obviously cognizant of 
the inadequacy of this as a sole diag- 
nosis. The importance of racial and/or 
dietary and economic factors in es- 
tablishing a definition of prematurity 
are again emphasized, the weight of 


the normal full-term infant in the 
Christian Medical College Hospital 
(614 pounds) being more than 1 


256 

















pound less than the average weight of 
the full-term infant in this country. 

The importance of infection, espe- 
cially of pneumonia, as a cause of neo- 
natal death is emphasized by the au- 
thors. Since usually only one or two 
sections of lung were examined, the 
authors’ statement that the actual in- 
cidence of pneumonia was probably 
higher than that recorded is undoubt- 
edly correct. With rare exceptions, 
the diagnosis of pneumonia in infants 
dying in the early neonatal period 
must be made by histologie studies and 
not by macroscopic examination. 
Nevertheless, 20 per cent of the in- 
fants died as a result of pneumonia, 
and in almost 10 per cent of the re- 
maining infants pneumonia was pres- 
ent as a contributory cause of death. 
In many instances the inflammatory 
appeared to have arisen in 


process 
utero. Although the agents respon- 


sible for pneumonia were not identi- 
fied bacteriologically, the authors’ de- 
scription of a necrotizing pneumonia 
with the presence of basophilie amor- 
phous debris suggests that Gram-nega- 
tive bacilli may have played an im- 
portant role in many instances. The 
incidence of infections encountered by 
these authors may that re- 
ported from some areas in the United 
States, but it is, nevertheless, becom- 
ing increasingly apparent that even 
the liberal use of antimicrobial agents 
in the newborn nursery has not eradi- 


exeeed 


sated infections as a cause of neonatal 
death. 
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The paucity of pulmonary hyaline 
membranes as a cause of death in this 
series of infants is of particular in- 
terest. Oxygen was administered to 
the premature infant who died 
with pulmonary hyaline membranes, 
but information as to the frequency 
with which this was given to other 
premature infants is not available. 
Clinieai records suggest that oxygen is 


one 


not the sole factor responsible for pul- 
monary hyaline membranes in new- 
born infants, but there are now a num- 
ber of indications to suggest that it 
may play a role in the development of 
such membranes. 

The authors are to be congratulated 
on the care with which they have con- 
ducted this study, and it is to be 
hoped that their work may serve as a 
stimulus to others to carry out com- 
parable research. Periodic evaluation 
of the causes of neonatal death is es- 
sential to the prevention of such 
deaths. The frequency of certain path- 
ologie lesions in one geographic area 
as compared with another, when cor- 
related with the different factors act- 
ing in each region (e.g., environment 
and methods of therapy), may lead to 
important conclusions with respect to 
the etiology and pathogenesis of these 
lesions. As a result, a better under- 
standing of the factors responsible for 
certain pathologie lesions may be 
forthcoming, with a resultant over-all 
improvement in neonatal mortality 
rates. 

JAMES B. Arey, M.D. 





THE MANAGEMENT OF GASTROENTERITIS 


N THIS issue 
lish an interesting and rather un- 
usual historical review by Levin, of 
South Africa, of the many changes 


(page 227) we pub- 


that have taken place in the theories 
and practices in regard to the manage- 
ment of 
Some of this is familiar to the older 


gastroenteritis in infancy. 
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pediatricians who lived through 
the the 
gastroenteritis was the subject of ae- 


We that a 


author's and 


years when management of 


tive controversy. realize 
the 


opinions will not be aeceptable to some 


few of statements 


of our readers. Perhaps the most im- 
portant consideration about the condi- 
tion, its almost complete disappearance 


OF 
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in some countries such as the United 
States as a result of preventive meas- 
not a the 
That a few eubie centimeters 


ures, is part of author's 
theme. 
of prevention, to paraphrase an old 
saving, is better than barrels of electro- 
lvte fluids is strikingly illustrated by 
the history of the incidence of gastro- 


enteritis in infaney. 


“OMNIUM GATHERUMS” 


S \ME months ago, as an aftermath of 
the 
gress of Pediatrics in Copenhagen in 


attending International Con- 
1956, as well as some of our own recent 
American pediatric meetings, the ques- 
tion was raised editorially in the Jour- 
the the 


meetings was decreasing as their size 


NAL as to whether value of 
inereased. 

Our attention was recently called to 
Professor Witts, Nuffield 
Medicine at 
ford, who related in the Lancet (June 


22, 1957 


an article by 
Professor of Clinieal Ox- 
his thoughts and reflections 
on medical travel oceasioned by a lee- 
the Far 
He incidentally diseussed these 


ture tour to Australia and 
Kast. 
omnium gatherums, as he so aptly 
terms them. 

‘One thinks of the long period of 
vestation, the delay between the accept- 
anee of a paper and its delivery, which 


means that the material is already out 


of date by the time it is given; the 
concessions to international suscepti- 
bilities in the choice of programme; 
the ageing stage-army of regular per- 
formers; the frequently deplorable 
level of presentation ; the devitalised 
version of the addresses that comes 


over the Tannoy; the impossibility of 


discussion; the host of papers read by 
title so that participants can obtain 
eurrency allowances and tax reliefs; 
the inability to see one’s friends un- 
less one arranges a rendezvous before- 
hand; the banquets with the conven- 
tional references to the internationality 
of science; the expensive outings and 
the crowded sightseeing—and one won- 
ders sadly whether medicine, too, has 
not come under the sway of Admass. 

‘*Congresses have beeome too large 
and too frequent if their object is the 
advancement of medicine and the pro- 
motion of friendship among physicians. 
The cost per head rises steeply when 
the attendance exceeds a few hundred, 
and the organisers become preoeceupied 
with the physical problems of the meet- 
the 
ments and the ecolleetion of subventions 


ings, organization of entertain- 
from the pharmaceutical and other in- 
dustries.’’ 

Our own comments reflected conver 
with a 


sations number of pediatric 


leaders from a number of countries. 
Obviously there is concern in the minds 
of leaders in other branches of medi- 
cine as to the value of these omnium 
gatherums. What a splendid deserip- 


tive term! 








